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Intensive inves t iga t iqw.of ,  . . . .  domestid manganese deposits were conducted 

by the Bureau of Mines ?.I$ .$he .Geological -Survey &ur% the  e a r l i e r  par t  
of the  w a r  minerale i n v e ~ t i g ~ t i ~ ~ s  .when. these was doubt t ha t  t he  quantity . . . . .  
of lMnganese needed t o  prqdwe .tho .greatly increased toMIage of s t e e l  
demanded f o r  war supplies .could be .obtained .from ,its aistomary sources. 
Domestic deposits of; . . . .  ores  .%a$ .qontain suf f ic ien t  q a n e s e  f o r  d i rec t  
production of ferromqngqe.ae eqqential in s t e e l  ,manufacture a r e  gonerally 

. . .  small, and the bulk of, t& .s.upp.ly, . i s  imported. , ' ' . , 

. . . . . . . . . . . . . . . . . . .  
One of the  few, l v g e  deppsits. of low-grade q a n e s e  ore known i n  t he  

United S ta t e s  i s  i n  the,  &.$JJ.pry. Peak d i s t r i c t  . in  southern ~ o h a v e  County, 
Ariz. bhganiferous,  sed iment~under l ie  a very large area. Several large 
groups of claims, coyeriig. the .  most of tho manganese-bearing ground, were 
assembled i n  1929 ar$lg3Q, The.greatcr .par t  of t h i s  area was leased by 
the M. A. Hanna Co. i n  1937. Investigations by engineers and geologists 
f o r  t h i s  company revealed t h a t  :tho :.average conten tof  manganese i s  very 
low; but t h a t  the  Maggie C&on area, about -180 acres, contains high&- 
grade material. The company put down 28 ve r t i ca l  diamond-drill holes t o  
explore t h i s  ground, under the  direct ion of B. N. Webber, geologist. 

S. G. Lasky and R. G. Roberts, geologis ts  of the  Federal Geological 
Survey, made an intensive study of the  doposit i n  1939 and 1940 and reported 
that  t he  IMnganese oxide Was deposited alorg w i t h  gravel, sand, and clay-,&, 
a l l u v i a l  fans and-playas within d b a s i n  between the Ar t i l l e ry  and ,Bwhide 
Mountains. This' meterial  ms swept down from tho  -surrounding m6untains 
by to r r en t i a l  ra ins  from one side o r .  another of the  desert basin. The . . 

fans  overlapped, and the. playas migrated . a s  the  basin' was f i l l e d .  It i s  



believed t h a t  the  mmgoneae, except f o r  r i cher  "hard o reVj  remains i n  i t s  
or ig ina l  s t a t e  and locale. .The "hmd oreU occurs i n  a zone near the .  top  
of t he  rzwpni fe ro l~s  sediments. It i s  believed t h a t  t h i s  w a s  enriched by 
redeposition oi' mn.ganc;se dissolved and tr.msported by percolating waters 
before t .hesodirknis  wera cqped.by lava flows and poosibly t o  .SOB extent 
oince t h a t  ttfns by irSil trat ion alory tho basa l t  contact. 

I n  a depoait of t h i s  nature, the  assumption t h a t  a given bed i s  con- 
tinuous i n  thickness and grade f o r  distances of 600 t o  1,500 f e e t  ( t he  
~pacin$of t he  'holes d r i l l e d  by t he  H a n n e  Co.) nay le?d t o  erroneous con- 
clu$idns. A~cordingQ,  the  Bureau of Mines d r i l l e d  1.5 adai t ional  h o l e s  
botwken; thcsa already d r i l l e d  t o  got clooer sampliw end, a nor0 r e l i ab l e  
estimate of the  ma i l ab l e  toimage of mmganese ore. 

Some exparimentaJ. mini% was done t o  det,ermlnc t hemin i rg  c h a r a c t e r i s  
t i c s  of the  01-13 and the  strength of t he  roof and t o  t e s t  the  appl icab i l i ty  
of a rooin-and-pillar method of mining t o  t h i s  ore deposit. A l o t  of 2,500 
tons  of ore was shipped t o  the  ex~er imonta l  p lant  at Boulder City, Nev., 
f o r  ~ t e l l w g i o a l  tes t ing.  

. . 

TIC pro2ect w.2.s s t a r t ed  i n  Novcniber 1940 and complstod in June 1941. 
Thc f ac tua l  data obteined a re  given i n  t h c  body of t h i s  rcport. Dri l l -hole  
logs an& a11 sampla d2ta w e  zppcnded. 

. . 
Thc rzport 2150 contcins a brief  discussion of m e t a l l ~ i ~ a l  t r e ~ t - -  

ment of t h i s  ore. Conc.ontration docs not y ie ld  a metallurgical-grade pro- 
duct exdept a t  a prohibit ivc s ac r i f i ce  of recovery. Two hydromotallurgi- 
c a l  processes e r e  avai lable  but have not been worked out t o  a  conclusion.^ 
on t h i s  ore* A conibinetion' of f lo t2 t ion  and. leaching may provc~applica'3le 
t o  the  crc. 

I n  i t s  p x g r m  of investigation of mincral deposits, the. Bureau of 
Nines ,has Zn i t sp r imarg  objective t he  more e f fec t ive  u t i l i z a t i o n  of our 
mineral resourcoc t o  t he  ond thn t  they mke  tho grea tes t  possible con t r i bv  
t i o n  t o  nc.'iional securlty and economy. The Mining Division, Lowell B. Moon, 
chiof, Con3u.ct s pro l imin~ry  cx;tmim%lops, docs the  ac tua l  investigative.  
vork; and prepares the  f i n d  rcport.;. Tho, Metallur&icd. ~ i v i s i o n , '  0.' C.  
Ralston, chief,.  ~mcClyzes s q g l ~ s  an& n ~ k e s  bcneficiat ion t e s t s .  

I n  rc-sbect t o  thc  ins-esti&.~tions reportod i n  t h i s  paper, the  ac t i v i t i e s  
of the  Mi.lin;pg Division wcrc a i rcc t sd  by E. D. Gardner, supervising engineer, 
Soutliwest'Experiincnt Stcztion, Tucson, Ariz .  J. H.. Hedges i n  Preliminary 
Report 1, Efmgmcsc a t  Ar t i l l e ry  Poak, b i z .  (unpublishedj, outl ined the  
plan f o r  explomtion and diamond d r i l l i ng .  Samples were an?azed  at the  
Buremis: Reno laboratory, E. S.- Leaver, supervising engineer. Robert S. 
SznrTord was project  cnginccr. 

S p e c i d  acknowled&ent i s  made f o r  the  a s s i s t ~ n c e  and cooperiLtion of 
S. G. Lnsky, Vard Johnson, and Charles B. H u n t ,  of the  FederalGeolc@cal 



Survey. Lasky had completed a detailed geological study of the area, and 
h i s  advice and suggestions were of special  value. Johnson surveyed the  
dr i l l -ho le  locations, logged ps r t  of t he  holos, and ass i s ted  i n  the  calcula- 
t i o n  of ore reserve. Chnrles B. Hunt completed the dr i l l -ho le  logs. 

Aclmowlcdgmont is  also made t o  Guy B. Hunner and Mack C. Lake,of the  
M. A. Hanna Co., f o r  t h e i r  valuable suggestions. 

LOCATION AND WSSIBILITY 

' '  The Art i~l lory Peak rmnganese deposits l i c  within an area of about 
25 square m i l e s i n  the dissected valley between the  Ar t i l l e ry  m d  Rawhide 
Mountains i n  the  southeastern cornbr of Mohave *County, Ariz., a f ew miles 
west of where the Big Sandy and S m t a  Maria Rivers join t o  form the B i l l  
Williams River m d  about 30 miles duo east  of Parker Dam on the Colorado 
River ( f ig .  1 ) .  The explored area i s  i n  the  foothiXls on the  southwest 
f l &  of the  Ar t i l l e ry  Mountains. The locel i ty ,  i s  i so la ted  but accessible 
by a desert  road fro= Yucca, about 55 miles northwest from the Mag@lie 
ad i t ,  t he  center of Bureau operation, and 70 n i l e s  f r o m t h e  c a p  at w c m e s o  
Mesa. The H m  Co. l a t o r  cut a grade out of w i e  Canyon onto the mesa 
which reduced the road distance betwoen the Y i i e  a d i t  and the  c a q  t o  a 
l i t t l c  morc than a mile. 

Yucca is  on the m i n  l i ne  of the Atchison, Topek?. 2i S m t a  Fe R a i l w q .  
K i n g m ,  an excellcnt trading center, i s  21 n i l c s  north of Yucca on U. S. 
Highways 66, 93, and 466 and i s  also on the  Santn Fe Railway. During the 
flood season it i s  often impossible t o  ford  the  B i l l  Williams River a t  Alamo 

' f o r  months a t  c time. .When the r i v e r  can be forded the crea i s  accessible 
by desert road from Congress Junction about 53 miles east .  Congress Junction, 
on the S n t a  Fe Railway and U. S. Highway 89, i s  15 miles north of Wickenbm. 

CLIMATE AND VEGETAEION 

The exploration camp on Mmgmese Mesa was a t  an a l t i t ude  of 2,500 
feet .  Noweather Bureau records a r e  available f o r  t he  vicini ty .  The 
climste i s  mild during t h e  winter months, and f r o s t  i s  rare.  The thermoms 
t e r  often r eg i s t e r s  120° F. i n  sumner. The annual r a i n f a i l  i s  only about 
6 inches, but t o r r e n t i a l  r a i n s  often leave roads- impassable f o r  days. There 
is 'no-water on Mmganese Mesa. Al l  water f o r  d r i l l i m  and camp use had Co 
be hauled 8 miles -from a well  near the B i l l  Williams River. 

If large-scale &niw and h i l l i n g  operations a r e  undertaken, an ade- 
quate water supply c&n be secured from the B i l l  Williams River. : A pipe l i n e  
41 t o  8 miles long, dependiM o n m i l l  and townsite locations, would have t o  
be provided. . , .  

The only vegetation is  several  va r i e t i e s  of c a c t i  m d  a few palo verde 
trees.  



Figure I. - Location map, A r t i l l e r y  Peak manganese, Hohave County, Ariz. 



Figure 2. - Project. area, A r t i l l e r y  Peak manganese, Whave County, Ariz. 
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Exploration by the  Bureau of h h e s  w a s  confined t o  m axe8 covered by 
13 ~ a t e n t e O  mining cbai?s! .. ,%ie Nos. 6, 7, A,. 9, 12 t o  16, 24 t o  26, 
m d  31; 6 <tnpatented mining .ciaims: w i e  Nqe;' ,8, . l7,  22, 23, €a$ 27, and 
Mesa No. 1, i-n ems. 29, 30,. cnd.31,  and i n  the  iWl/b.sec. 32. A l l  a r e  i n  
T. 12 N;, R . 1 3  W ( f ig .  2 ) . . ~ i ~ h e . b n g & e s e  o~+co;,' ' a subsidiary of the  
M. A. Hanna Co. of Clevelma,. Ohlo, - ,6ontrollcd t he  property a t  t h s t  : t ime .  

The old Al- t o  Signal road was b u i l t  &out 1860. ~ r o n i n e n t  out- 
crops d o n g  t h i s  road were,-identified :as q a n o s e  ore aoout 1&0. The 
magansse deposits:  are.,lowcgrode a d  ti-ansportat ion wns  so cost ly  t h a t  
developxent was .no t  underta.Fen f o r  many years. : ;, . . . ~ . ,  

... ,.. <,,-.. 

W i l l  ~ o ~ e r i  locatcd,  f iv?: the  ol i 'S ign<l  . . road  i n  1909. 
h i s  aeath h i s  two song, E l m e r ' ~ ;  andE.  D. Rogers, took over the  

claims and h0J.d. them u n t i l  1925.21 Dqrirg thk f i r s t  World War, development 
was undert3ken by W. J. Z?+%, T. R. ?&Comas, J. Shanahcui,' S. K. Barber, 
J. Caw; ana. &hers. The  qxi of the  wbr . ~ .md t he  drop i n  kq.ngan.ese pr ices  
c m e  before a q ' o r e  cou1i i .b~ ol?.ipped., According t o  Lee Za$on,' four  car-  
loads of sortcd ore, c o n t a & ? g ,  41 t o  45. peSgqnt pw.nganes€, were ,shipped to 
Birminghm, ma., i n  1928,- . One carlo&$ of ,.~ .sorted . , mmgaiese o re  was shipped 
f ron thc  Black W ~ r r i o r  pino ir, Novenber 19h0.. . . ..: . . .  . . 

~ 

. . . . . . .  . . . . .  , . . . . . . . .  
Muck C ., Lake- f irst cxqnip& the  area  i n  1929 an&, recognizing i t s  in- 

portancc,. .persuaded, t b  C h ~ p i n  Bros. of Chicogo t o  f%m.ncc'the Chapin Ex- 
plorat ion Co: and to. .acquire. abqut'1,7O0 acres  of promising ground.. The 
Arizona bLmgmiose Cbrp. acquired adjacent c la ims ,  t o g e t h ~ r  with t he  newly 
discovered outcrops in Fsggie Cznyon, i n  19306. 

In 1937 t h e  M.. A. Hmnn Co. obtqlncd by lease-  and sublease about 2,5JO 
acres  f r o n  Ekke, who e i t he r  owned or..had l e a s e s  on ms t  of thp known man- 
ganese irV.tbe d i s t r i c t .  Thiis land was owned by Lake, the  Chapin Explora- 
t i o n  Co., and the  Arizonc. Mahganese: Corp. The M. A. Hannn Co. s t a r t ed  ex- 
plorat ion of the  property by :diamond-sore d r i l l i w  i n  -June 1937, m d  con- 
tinued in te rmi t ten t ly  t o  A$rPl 1940,.:conpletin& 28 holes, 

. . ;  . . .  . . .  . . .  ~ 

. . .~ . .  ,. . , . . . . . . .  . . .  : . ~ .. . . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . . .  GEO&Y . . : ~ . ., , 

. . . . . . .  . . . . . . . . . . . .  . . 
Origin and Physical Aspects of Man&nneso-Bearing Formation: 

. . . . . .  . . .  . I  :.I :, . I >, ,!... . : / ,  : , , 

(Fron an. upublished. rgjort, b l l g ~ e s e  a t  M i U e r y  : P e a k  Ariz:  by. .J. H. 
. . . .  Hedges. ) . . . i I  : . . . .  . . . ~. . . ?. 

. . .  . . . .  . . . .  . . . .  . . . ,  . . .  . . . . .  ., 

Detailed study % ~ K I  napping o f  the  geology of tAe: area. by .. 
S., G.  L m Q  mi.? R G. .Gobcrts of the  Geological Survey, in ,-. . 

. . . . . . .  c.goporatim .... , ~ i t h  : ---,%=-..,... B. N. Webbcr, geologist  f o r  tile M. A, Hama 
. 

r : b ~ l i c n t f @ n  -5y ~ & r  R .  Rogers.. . . .  
~ ' . . ~ ~ i g & a c .  crrc Qepfiult s $3 ;&iz. : Arizona B&m.u of Mines, Bull. 127, - 

p. 71, 



Co., working under the direct ion of M. C. Lake, have l e d  t o  the 
- followin conclusions, summarized from the  report  by Lasky and 7 ~ e b b e r  .> 

The principal manganese-bearing horizon, cal led the  
Chapin Wash formation, i s  made up of a se r ies  of i n t e r -  
bedded a l l u v i a l  fan and playa deposits comprising sandstones, 
silts, clays, conglomerates, and a few th in  beds of tu f f  and . 
limestone. The maximum thickness i s  about 1,500 fee t ,  th in-  . - 
ning toward the margins of the basin i n  which it was deposited 
and pinching out a t  the edges between the older and younger 
formations. 

The material  of the Chapin Wash formation was derived 
from disintegration and erosion of the older rocks on which it 
res te ,  washed by flood and clouclburst in to  a closed basin 
probably formed by subsidence of a large graben block. The 
debris from the surrounding h i l l s  was cleposited i n  a l l u v i a l  
fans or i n  playas that.migraCed from time t o  t h e  a s  floods 
descended frm one s ide or another oP the desert basin. 
Evidance seems conclusive t h a t  the manganese was washed i n  
along with the  other ingredients, forming syngenetic depof4its 
Of manganese oxides a t  numerous horizons and i n  widely vary- 
ing degrees of concentration. The source of so much manganese 
has not been found, but it is  t h o x h t  t o  have been derived 
largely from contemporaneous a c t i v i t y  of hot springs sur- 
rounding the  basin, and t o  a l e s s e r  extent from disintegra- 
t ion  of the  older rocks. I n  any event, w l &  minor excep- 
t ions,  there  i s  no evidence of replacemefit or impregnation, 
Bnd it must be concluded t h a t  -the manganese was deposited a t  
the  same time as  the sands, clays, and other wash materials 
with which it i s  now associated. 

The period of deposition was brought to a close by a 
flow of basa l t  t h a t  r e s t s  conformably on the Chapin Wash 
formation, followed by a period of erosion during which mch 
of the basa l t  a d  the  Chapin Wash formation were removed, and 
the Sandtrap conglomerate was l a i d  down on the eroded surface. 
A succession of basal t  flows then covered the area: Subse- 
quent fau l t ing  and erosion exposed the manganiferous sedi-  
ments and produced the  present topography of which basalt-  
capped meaaa a r e  a prominent feature .  

.The cbnditions under which the  Chapin Wash formation 
appears t o  have been l a i d  down suggest i n t e r f i n g e r w  
excessive beds t h a t  would make correlat ion of widely separa- 
ted  exposures d i f f i cu l t  and uncertain and r e s t r i c t  the dis- 
tance to which a given bed might be projected w i t h  confi- 
dence. Likewise, well-mineralized s t r a t a  a t  different 

5 /  Lasky, S. G. -"&d kTebber, .B. N., Manganese Deposits i n  the  Ar t i l l e ry  -~ 
Mountains. Region, Mohave County, . ' A r i z .  . : Geol. Survey Bull. 936-R, 
194'4, 'pp; 417-448. fr 



- 
expo-mres, see&&ly a t  the.  bane hor.i'zbn, n igh t  prove t o  be 
qu i te  unconnected. T h e e  considerations ind ica te  t he  need f o r  .~ 
c'loser s c .q i i rg ,  by d r i l l ing  o r  other mans,  than i s  required 
f o r  deposits  formcd by replacement o r  impr,egnation of s t r a t a  

. uore unif o m  in  character. 

. . . . MANGANESE DEPOSITS 
, . .  . . . 

In descr ib iw tho ore, Hedges sGs: 

S t r a t i f i e d  deposits of mnganese occur both i n  older and 
younger f o m t i o n s ,  and nnsl&anese oxide i s  found f i l l i n g  - f a u l t  
and f i s s w o  veins, but the  bedded deposits  of the  Chapin Wash 
f o r m t i o n  alone contain enough m a n e g e  t o  be of possible 
c o m r c i a l  value, and c o m r c i a l  investigation .has been con- 

' f i i i ed  t d  the66 d+posits. A l l  0 t h ~ ~  nay be dismissed fro% .. ;. 

preie21t- consideration. ..~. 
. . . , 

The reganif erous beds a r e  found a t  nunerous horizons 
separated by  barren m t e r i a l  2nd include a l l  t he  kinds of rock .: : 

t h a t  conpose the  Chapin Wa&fof%ation.; The q a n e s e  was 
deposited with the  sedinentdj. and, whe're exposed i n  outcmps, 
the  mnganiferous beds a re  observed t o  l ens  i n  and out with 
barren beds o r  t o  grade i n t o b a r r e n  :-teri:al . .  . .  by fading out 
of the  rxm@nese oxides. 

, - 

The ore na t&r i a l  fa l ls  in to  t h r ee  d i s t i n c t  groups, . . 

c lass i f ied  by LasQ a s  follows: 
. . 

1. Sandstone ore,  f r i a b l e  t o  cowact  
s i l t  s tom,  sandstones, and con- 
g l c ~ e r z t e o .  

2. ' -cia$. ire,, includirg ' Clay and . . . 
. . . . . .  . . - . n&stohG. 

. . . . . .  . . . . 

3.  Hard cenented ore t h a t  i s  a super- 
Rcne mdii ' ica t ion of the  sandstone ore. - 

, , . . . . . 
.. . . . . - . . . . . . . 

Classes 1 and 2 conprise the  unaltered syngenetic deposits, 
whereas c l a s s  3 :has been :nemntedand:lqcally enriched or  i n - .  . .  ' 

poverished~by supe&ent- a c t i h t h a t  gave r i s e t o  the. higher-grade ~. 

bodies of i m d i a t e  c o m r c i a l  in te res t .  

. 
  xi tiie inteip&eta&n-of the  r e s u l t s  or surface'/6amp&g and d r i l l i n g  

by the  Bureau it was found.,that three  tuff beds could be. Ldentif ied Over 
pa r t  of the  area,  and a main tu f f  bed w a s  present over ne&iy the'  e n t i r e  
area. w e  tu f f  i s  characterized bg.. shards,. .or needles of volcanic . . .  . glass ,  
so long and slender that it appears, .+t,-$he..tuff i s &  volc+Ic  ash t h a t  
has not becn transported. A s  t he  ha&i~ifer~us'  b e d e y e '  syngenetic, the  
manganesehaving bem waehed inwi ' th '  t h e  oth& i@edkhts, a b e d  of tuff  



composed of volcantc ash would const i tute  an excellent horizon marker. 
Correlating the  lnanganese beds with reference t o  t h i s  marker, it was found 
t h a t  they did not occupy the same horizon; t h a t  i n t e r fbge r ing  did exist;  
and t h a t  the  mineralized bad6 were not always continuous from one sample 
point t o  the  next. 

The hard ore i s  a product of a l te ra t ion  o r  secondaq enrichtuant of t h e  
primary sandstone ore. The evidence seema conclusive tha t  l a t e r a l  migra- 
t i o n  along yomas beds occurred. The core d r i l l i ng  proved t h a t  weakly 
mineralized areas do exis t  between enriched bodies of ore. 

WORK BY BUREAU OF !\IDES 

There were no buildings on o r  near t h e  area t o  be explored; conseguent- 
13, it was  necessary f o r  the Brlreau t o  build a camp f o r  its workmen and 
those of the  diamond d r i l l  contrmtor.  

Seven floored t e n t s  were erected on Mmganese Meaa f o r  l iving quarters 
of the  28 men employed on t h e  project. An offico building and a combined 
moss h a l l  and kitchen were constructed of Bhiplap lumber. 

Road and T r a i l  Building 

A t o t a l  of 4,880 l inear  f e e t  of road was cleared and leveled by hand 
t o  dr i l l -hole  locations and 11,100 l inea r  f e e t  of haul road f romthe  county 
road t o  the  Ybggie ad i t  was bui l t .  The construction of these roads, about 
10 f e e t  wide, necess i ta ted the  excaVation of a t o t a l  of 5,020 cubic yards 
of alluvium and loose and so l id  rock. 

Trenching 

Nine trenches, with a v e r k o  cross section:of 2.0 by 4.2 f e e t  were ex- 
cavated f o r  a t o t a l  of 140 l inear  f e e t  . Twenty -one .cubic yards of alluvium, 
18 of loose rock, and 4 of so l id  rock were removed in t h i s  work. (see f igs .  
3 and 4,) 

. . 
Diamond Dril l ing 

Dri l l ing was done by t h e  Sullivan Machinery Co., Michigan City, Ind., 
under contract  1~833, dated Nwomber 22, 1940, according t o  t h e  followiEg 
schedule: 

Item - Article  or Service. . . . . &uqltity U S  . . Price 
. . 

~ i & d  bri l l -core  '?oring j,ooo ft. . , .  

1 ' , ~b-nd drill-cor6..bor,ing IXP d i t  . . foot  .$3,.85 
2 .  Diamnd dr i l l -core .  boring "HX", b i t  foot  3.50 
3 , ' ~ i & n d ~  . b i l l - c o r e  . . boring ~ '"a". . .  b i t  ~ 

foot  3.20 
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Figure 3. - Tunnel and trench sections, A r t i l l e r y  Peak manganese. 
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Diamond ~ r i l l i n g ' .  - Continued ' 

Item - Artic le  or  service 

4 Diamon6 dr i l l -core  boring "EXs' iit 
5 Additional diamond-drill core 

boring a s  may be ordered: 
''U" s i z e  

. . !'BX1' s i ze  
"AX". s i z e  
"EX" s i z e  

6 Reaming f r o n  "EX" t o  "NX" s i z e  hole 
f o r  i n s t a l l i ng  "BX" s i z e  casing 

Reamiag from "AX" t o  "BX" s i e e  hole 
f o r  i n s t a l l i ng  "AX"' s i z e  casing 

Reamix from "m" t o  "M" s i z e  hole 
f o r  i n s t a l l i n g  "EX" s i z e  casing 

7 For cementing, waiting f o r  cement t o  
s e t ,  end d r i l l i ng  o'ut cement 

8 Surveying or  other extras a s  ordered 
by the  Bureau of Mines 

Q U b t i t y  Unit - 
foo t  

foo t  
foo t  
foo t  
foo t  

foo t  

foo t  

foo t  

hour 

Pr ice  - 

Raising end lowering casing f o r  reaming below end of casing was p a i d  
for  on a n  hourly basie.  Cementing ordered by the resident engineer was pa id  
for  by the  foot.  F i f teen  ve r t i ca l  holes to ta l ing  4 , 3 6  f e e t  were d r i l l e d  
from the surface. Most of t he  holes were locatbd halfway between holes 
previously d r i l l e d  by the M. A. Hanna Co. ( f igs .  2 and 5 ) .  

A l l  holee were s t a r t ed  with an "NX" b i t ,  and most of them were d r i l l e d  
with "NX" or  "BX" b i t s  through the  basa l t  overlying the sediments in whieh 
the ore occurs. The basa l t ,  which averaged 117 f e e t i n  thickness, w a s  very 
d i f f i c u l t  t o  d r i l l .  The dense basa l t  was so highly f ractured t h a t  it often 
"blocked" the b i t ;  a f t e r  d r i l l i ng  a few inches, the  rods would have t o  be 
pulled and the b i t  cleared. Dri l l ing water was frequently l o s t  in the vesi-  
cular basal t ,  and the  hole had t o  be cemented. I n  this case the  cementing 
was not  paid f o r  by the Bureau. 

The purpose of s t a r t i ng  the holee with the large-size b i t  was twofold; 
a be t t e r  core recover7 could be made w i t h  a la rge  b i t  and core barrel ,  and 
by s t a r t i n g  with a la rge  b i t ,  more s izes  of casing were aaai lable  without 
reaming. 

Casing was always s e t  on top of the  ore t o  avoid di lut ion of samples. 
When there  w a s  an;i tendency f o r  t he  hole t o  cave, t h e  casing was lowered t o  
the bottom. This was done by ra i s ing  the casing already i n  the  hole, ream- 
ing, and then se t t i ng  the casing on the bottom, or by casing the  exis t ing 
hole and continuing the d r i l l i ng  with a smaller b i t .  

Average core recovery i n ' t h e  various formations was a s  follows: 52 per- 
cent i n  Maggie-tape ore, 34 percent i n  manganese-bearing sediments, and 73 
percent i n  basal t .  Average t o t a l  core recovery f o r  all Bureau driLling uas 
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49 percent, a s  compared with the 30 percent recovery obtained during pre- 
vious dr i l l ing.  Every e f for t  was made t o  secure a high recovery of sludge. 
When d r i l l i ng  in Wgie - type  hard ore, a t o t a l  sample (sludge plus core) 
recovery of 81 percent was secured. The ac tua l  weQhts of core and sludge 

I recovered were divided by calculated weight t o  determine percentage of 
recovery of the  t o t a l  sample. 

For example: I n  hole B-1 when drilling from 213 t o  218 f e e t  with a 
"EXrf b i t ,  4.0 f e e t  of core was recovered, weighing 3,565 grsmms;  5,950 grams 
of sludge was recovered; weight of t o t a l  s-le was 9,515 grms.  

Diamoter of "BX" hole i s  2-11/32 inches 
Di-ter of "BX" core is 1-5/8 inches. 

For a 5-f oot run: 

Volume "BX" core i e  0.0720 cu. f t .  
Volume "BX" sludge i s  0.0778 cu. f t .  

Average weight of Maggie-type o r  herd ore i s  
P32 pounds per cu. f t .  (See chapter on 
Specific Gravity. ) 

Theoretical weight f o r  a 5-foot run: 

Core 10.0720 x 132 x 453.6 = 4,3= grams 
Sludge 0.0778 x 132 x 453.6 = 4 658 grams 

Total  saniple 8,969 grams 

Hence : 

3565 P 83 percent core recovery 'mi 
5950 = 128 percent sludge recovery v3 
95l5 106 percent t o b l  sample recovery m 

I n  these re la t ive ly  so f t  formations, par t  of the  core i s  ground and is 
recovered in ;he sludge, as  i s  indicated i n  tho example c i t ed  above. 

I n  t h i s  d r i l l  run the core assayed 11.8 percent and the  sludge 10.4 pr- 
cent manganese. The adjueted average shown in t h e  assay lcgs was calculated 
a s  follows: 

Core 3,565 x U.8 P 42,067 
Sludge 5,950 x 10-4 61 880 

9,515 =1&m 
1039947 = 10.9 percent manganese, adjusted average. 

9,515 
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Figure 9. - Cross sections 5 and 6, A r t i l l e r y  Peak manganese. 





 h he M. A .  Hanpa Co. f&ish& $eolbgic and 'assay logs of t he  holes 
d r i l l ed  previous to'Bureau hves t iga t ion .  I n  the  assay.logs the adjusted 
average yas calculated by using c o r e  and s'ludge' combined by volume, based 
on core recovery. 

The logs of the  Henna d r i l l  holes within the project  area  and a l l  holes 
d r i l l ed  by the Bureau a re  i n  Appendix I (geologic logs) and Appendix I1 
(assay logs) .  

Figure 5 shows the location of .cross sec t ions  drawn through &:i i l 'hoies  
and the ve r t i ca l  s e c t i o n s a r e  shown i n   figure^ 6 t o  9, inclusive. The 
ve r t i ca l  scale  of these figures necessari ly has been exaggerated t o  show the 
re la t ive ly  thin  manganese ore sed: For  lack of information between d r i l l  
holes, the plus 8 percent ore bodiei .are sloped uniformly between holes i n  
which $his concmtration exis ts ,  o r  a r e  terminated by a pro r a t a  calculation 
of e i w e r  a 5-foot mining..thickness o r  a grade cut-off of . 8 . percent,. '-'.' 

. ~ 

. . .  . 

Mine Development 

&if  t i ng  
. . 

The ~ x i s t i r q M a g g i 6  a d i t  was 185 f e e t  10% w i t h - m  averagk cross section - 
of 4.0-by 5.8 f e e t . '  A f t e ~  a compre~sbr, water and air  l ines ,  a n d  a vent i la-  
t o r  were i n s t a l l ed  the a d i t  was enlarged to  4.8 by 7.3 f e e t  average cross 
sect ion.  and track was l a i d  t a  the' face. m e  southeast d r i f t  was s t a r t ed  and , . 
driven 118 f e e t  S. 21° E. ( f ig .  4)'. 

~ . ~ u ~ & u - o w n e h ,  houble-drum slush&, driven by a gasoline engine and  
equipped with a crbacent-type scraper, was ins t a l l ed  near the  porta l .  It 
was used t o  move a l l  subsequent development ore t o  a b in . '  The bin, can- 
posedof t i inberfront  and wing wa;lle res t ing  on a stone f m d a t i o n ,  was con- 
s t ructed by the Bureau t o  f a c i l i t a t e  the loading of ore i n to  trucks ( f i g .  10). 

The nain a d i t  was advanced 60 f e e t  t o  secure a strclight pu l l  with the 
scraper and t o  'furnish a s i t e  f o r  mi experimentalmining.room. Crosscut 2 
was driven t o  provide a safety  e x i t  i n  case the"rbof became dangerous. 
Crosscuts 3 and 4 were driven t o  provide addit ional room s i t e s  fo r  mining. 
These two c r o s ~ c u t s  were connected as a safety  measure. In  a l l ,  13,650 
cubic f e e t  of rock w a s  excavated: Sn  advancing development . : . headings ts t o t a l  

. . 
of 344 f e e t .  . " '. 

. . 

The o& is d i f f i c u l t  t b d r ; i l l b e c a u s e ' l t  does not have uniform'hardness. 
I r regular  masses of hard secondary psilomelane and so f t  manganese, oxide a r e  
often cut i n  the  same d r i l l  hole, causing the d r i l l  s t e e l  t o  s t ick.  A i r  
d r i l l s  with a powerful ro t a t i on . a re  required. Detachable d r i l l  b i t s  were used. 
The bes t  r e s u l t s  were.secwed with side-hole b i t s  because the center-hole 
b i t s  tended t o  p l w  i n  .the softer;  formations. No timber support was needed 
i n  any of the  development. . . .  

. .  . .  



The ground broke well when the  ore was uniformly hard. However, some 
blasting rounds were l o s t  owing t o  t h e  presence of vugs o r  solution cavi t ies  
of considerable s i ze  i n  t h e  hmd ore. If one o r  more holes bottomed i n  soft ,  
partly cemented ore, t h e  b l a s t  would "bootleg" and r e su l t  in a short  advance 
or a l o s t  round. 

Raising 

A4,0-.by 7.7-foot ra ise ,  s ta r ted  from t h e  baok of the  eift near t h e  
a i s t i n g  winze, was  advanoed 17 fee t .  These workings cut t h e  en t i r e  thick- 
ness of hard ore and penetrated the  overlying sendstone formation. 

Experimental Mining 

After an analysis of all the  mining methods t h a t  might be used, the  room- 
and-pillar method was selected as t h e  ]nost feasible.  The preparation of a 
room f o r  mining is discussed i n  the  section on Mine Development (p. ll). 

No data  were available on how the  ore would stand i n  a mine opening W g e r  
than a drift. In room 1 slabbing holes were pointed t o  break not over 2-1/2 
f e e t  of ore, and a l i gh t  chwge of dynamite w a s  used t o  avoid d i s tu rbbg  o r  
breaking the  roof. Holes were pointed t o  form a roof arch, thus p r ~ v i d i n g  
a s  much natural  support a s  possible. The ore is somewhat "blocky" and bar- 
r ing down a f t e r  each b l a s t  required considerable time. As thc  slabbing con- 
tinued and the  room increased i n  height, a p i lo  of broken ore was allowed t o  
accumulate and t h e  miners worked from the  top of t h i s  pile. A natural  " p d -  
ing" formed by a band of uncemented low-grade mngmese ore was found one foot  
below t h e  sandstone capping. Between the  parting and the  sandstone is a t h i n  
bed of hard manganese ore t h a t  forms an excellent roof. Slabbing w a s  contin- 
ued u n t i l  t h e  room reached a msxinmun width of 25 fee t ,  and a height of 23 
f e e t  (fig. 11). The roof i n  t h i s  room did not show nny signs of fa i lure .  
Progress was slow because of t h e  t h i n  slabbing cuts end l i gh t  charges of dyna- 
mite used. 

The slusher, used t o  bank devolopmont and slabbing ore i n  f ront  of the  
loadlw chute, a lso reduced output. It had a rope speed of only 100 feot  per 
minute, requiring 5 minutes f o r  a round t r i p .  This limited production t o  
24 tons a day. The crescent scraper, designed t o  move loose sand o r  gravel 
on the surface, had poor digging character is t ics  f o r  underground work. A hoe- 
type scraper with excellent digging qua l i t i es  was t r i ed ,  but the  in s t a l l a t ion  
s t i l l  w a s  unsatisfactory because of the  slow rope speed. To speed production, 
t rack and mine cars  were installed and the  ore from subsequent operations was 
hand-shoveled. 

After the experience gained in the  first  r o w ,  &foot d r i l l  s t e e l  and 
heavy slabbing cuts were used i n  ~ooms 2 and 3. The heavier charges of dyna- 
mite did not r e s u l t  i n  roof f a i lu re  and no timber was required. The quantik.7 
of ore needed fo r  p i lo t -mi l l  t es t ing  was secured before e i ther  of these rooms 
had been completed. Room 2 was slabbed t o  a height of 22 f e e t  and a width Of 

26 fee t .  





Approximately 2,510 tons of ore was trucked 160 miles by a contractor 
t o  t h e  Bureau's p i l o t  plant a t  Boulder City, Nev. (fig. 12). 

Sampling and Analyses . . . .  . 

. . 
The trenghes, outcrops, and existing and new developroent :he&-s were - sampled by c u t t ~ .  v e r t i c a l  channels 6 inches wide, nost of which Vere 2 

inches deep. :Samples were caught on canvas and immediately sqoked and tag- 
ged. Each ch-e , h . f o r m t i o n  within the  bed was t rea ted  as  a separate 
sample even d' the  3hickness.was oriLy 1 or  2 f ee t .  In thick&, unii'orm beds 
the  sample l e h t h  Was 5 fee t ,  except in a few instances where juniform . . beds . 
up t o  8 f e e t  *hick:were channeled and t r ea t ed  a s  a s-le samgle.: i 

: ; :  

A t  each 6f. t h e  G o '  d r lUe ,  sludge sampleswere col lected; in  &GP special- 
l y  designed s&itlir!g :t&s. Sludge-settling efficiency t e s t s  ;were (conducted 
t h a t  proved the  tanks were 99 percent eff ic ient ;  only a smail:ah%Qt of col- 
l o ida l  material wascnrr ied  in to  the r e t - . W l l - q t e r  c i rcu i t .  & h e  was 

, . ,  added i n  the tanks t o  iricr'ease the  se t t l i ng  rate .  ' . .  . . . . ~ , 
I . ,:. / . . . : . . : .  . . . .  

~ u ~ l i c a t i  samples were cut, from t i e '  dried- siudgk bf '  eLch.inu;r. i AU. core 
was sp l i t ;  one half  was scat  f o r  asswf:and t h e  other h d .  wa$ given at.o t h e  

. . ,  
. . M, A. Hanna Co. f o r  its &u&nent record, . .:. . . . . .  . . . ,  , .  

: ,  
, . . .  

A check on t h e  c h C m e l  sappling of deve16pmont headings was ;o%I&d by 
taking one shovelful of sampLe'from each:'ca~- of d&elo@nent ore. j i 

. !  : . . 
A l l  samples, except duplicptg s l u d g ~  samples, which were'ai$a$,ed by the  

Hama Co., were analyzed:.by t h e  m e n u -  at i ts  jbno,, Nev. j, laborat'o*. I n  a l l ,  
918 smqlos were taken on t h e  project, divided acoording t o  types, . . :as ' fol-  
lows : . . . .  . . .... . . . . .  

, . . . . . . .  . . . . . . . . . . .  ! . . ,. , 
\: ......... . ~ i a n q n d - d r i l l  core.-... .j@i ; : : 

Diamond-drill sludge. ;, .404 1 , : . i... .. . . . : 

[. :Trench and outcrop. ., i .; . . . ;.,... . 97. . ...... Underground (ch-&ol). , 85 ; , . . 
, . ., . 

. . composites of cas : ' s~ lcs ; . . . ;  . . 
: .  

... ' 27: i 
Core (hhnd-&filed) .:.. i. ; 2. I j ‘ . . .  ..... . .  , . . . . .  

. . .Cuttings, (hm+l-pr$lrled core. .' ; i . .m . . . . . 

. . .  . . . . .  . . . . . . . . . .  
The locc~tlon, -iilterVal,. a d :  manci3e :  c ~ n t e n t :  o f  the  trench a$d tunnel 

samples are  showh on f &ires: 3: md: 4. . The: ma;lyse:s of: cpmpopite s@rples, 
other than c q :  samplcs, i r b  bhowh in table: 1; : The: f p U o ~ l p g ,  &tho& of com- 
bining s&les: wkr6 6mplbybd:. 1 i l d ' l v i d i  b1I.l-hole: s m l e s .  w&e r&deup 
of propofiion&te q i ~ m t i t i o s '  of -;care ma ~ l u d g c '  sm@&s: baspd. up@ q e  rc -  
covered kdight. of each; co@osl.te tronch. &d oUtprDp: s.Bmplps: w&e qombined 
from conBt~tuent. samplosi whfch wel'e weighted in. proportion t~ s d l e  lengtba; 
composite s tope samp1.e~ $e+e d d g .  up of eqhal p a r t @  ~f 9fj'e$ch g@le :used; 
and equal pin.%.& of. the r e j e c t  of. ebch composite .sto$earrdt. 'W~~ hole. somple. , 

were combined~to . . .  ,. W e  upi:the 'rospee;tive, d.o@ositea..&. &ap$&:and of d r i l l  . . . .  . . . . . . . .  . I < ,A 
. . .  .. f 

* .  . . .  holes. . , , . . . .  . . .  . . . ............ .. ,: .'..! .*:.., L ,. 

2207 - 13 - 
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, . 
TABLE I;,- Compoelte assays . . 

. . .  
- 

Location / Oe I ~ n s o l ,  

. - 
HO& B-2 ........ : ............... 11.&l2.60 67.80 

. .  ole B-3 ..:.................... . . 4.4'1 2.76 72.56 
Hole B-4 ................. .: . . .  5;6: 3.06 73.68 
Hole, B-5 ...................... 10; 2: 2.1k: 64.24 
Hole B-6 .................... 1.. .4.1'1.79)80.66 
H O G  B-7 ... .;. ............ .;. . 11,.2 1.63 66.76 
H016 B-8 ..;.............. .:. .... 4.3 2: 41 77.08 
Hole B-12 .... ; .............:... 5.6 2.91 66.38 ...................... Hole B-13 ;. 6.6 2.'28 171.72 .............. .. ~ o i e  B-i5".,,,. .:. 10.7,2.75.69.66 

. . . . : Hole B-17 ...................... i . .  6.912.49167.08 
. . . , 

. . . . . .  
; ~ k p .  S t o p e ' l .  .:.:........:... 12.5 1.27 I 58.88 

Comp. Stope 2 ............... ; . 8.2 1.321 69.40 
Camp. Outcrop 2 .............. 12.3 1 .2 i  68.64 I Comp. Outcrop 3 ............... I 11. ,3~1.20,6~.18 
Comp. Trench 7 ............... 12.0 i.83:60.80 I Comp. Trench 9 .... ..........., 17.3,1.1yi53.20 

. . 

Comp. ~ t o ~ e e  1 and 2 .......... 10.4 
Comp.,Holes 1,2,5,7, and 15  . . 11.0 2.17 66.88 
Com?. Holeb 3,4,6,8,12,13, and 

. . 17 ........................... 5;4 2.44 72.68 
P/ S o l u b l e i n  ten  percent ace t ic  acid. - 
2/ , .Acid 8oXuble. - 

. . .  3/ ... Lees than'. - . . .  . . . . . , 



The specif ic  gravity of t he  Wggie-type ore i s  not uqifona. Th'is is .  t o  
be expected, f o r t h e  secbndcy enrichment d t he  opalization have riot been 
unifoi-m throughout t he  bod. ' Owin@: t o  tfie porosity of mch of t h e  ore, t he  
standard method of determining.specific gravity was not applicable t'o t he  
determination of weight of or0 i n  place. Eight specimens were selected from 
the different  par t s  of t h e  mine and the specif ic  gravity of each was deter- 
mined by the goount of dl-9. sans displaced in '  a vessel  of known volume. The 
weight. of %he sand'vmied from 1.670 t o  1.684 grams per  cubic centimeriter. 

14.9 / Average manganese ore. 
15.1 Average ore from stope No. 2 
1.1 1 Average ore from stope No. 1. 
10.3 i ~ i - ~ r a d e  ore containing / secondary psilomelane. 
15.5 Sandy mngmese ore. 
15.5 /Sandy , porous manganese ore. 
3 .  /Hard, black m a n e s e  ore. 
14.0 I H E U - ~ ,  black ore from stope 

sp. 

Weight i n  grams 
Displaced /short 

ton  

From inspection of the  tabulation, it would appear t ha t  15 cubic f e e t  
per ton would be the average of t he  ore a s  mined 

Pol. in cc. 
Remarks 

METPLLUGICAL TESTS 

Sanmle 

4,159 

Ore-dressing t e s t s  i n  both Bureau of Mines and comnercid laboratories 
have shown t h a t  gravity concentration of t h i s  ore i s  not feasible.  

, Sand ~ r .  
3,253 1,940 2.14 

Flotat ion t e s t s ,  mde i n  the  Burem of Mines t e s t i ng  laboratory a t  Sa l t  
Lake City, on Ar t i l l e ry  Peak ore containing about 12 percent manganese re -  
covered 90.2 percent of the  marganese contained in  t h e  sand, a f t e r  grinding . t o  200-mesh and deeliming, o r  72.2 percent of the  m&anese  content of t he  
raw ore. The 'concentrate was 32.2 percent mmgaAese. This concentrate could 

, b e  ra ised by repeated rec leanbg  t o  a grade t h a t  s intered t o  standard f e r r o  
grade, but a t  a prohibit ive l o s s  i n  recovery. 

4,825 3,845 2,280 2.12 
5 , 182 4,075 2,440 2.13 
7,887 4,250 2,540 

Two hydromotallurgical processes e r e  avai lable  t h a t  i n  laboratory t e s t s  
recover 90 t o  95 percent of the  manganese: (1) leaching with sulfur ic  acid 
and precipitation of mnganese metal by electrolysis ;  (2 )  leaching with 
sulfur dioxide followed by c rys ta l l i za t ion  and calcinat ion of mmganese sul-  
f a t e  t o  produce manganese oxide s in te r ,  



I n  the electrolytic process a preliminary reducing roast i s  followed by 
leachin@; with dilute sulfuric acid, f i l tering,  and decktation, purification 

. of the mmgwse sulfate t o  remve inkerf e r i q  elemonts. and electrolysis. 
of the iolution t o  recovor virtually pure,-ancse metal. &tillcry Peak 
ore Wsbeen treated successfullfby th i s  process i n  the laboratory, put 
t e ~ t s  on a larger scale ,are needed t o  supply engineering data for  plant- 

. . design and. cost estimates. . . 
. . 

Elnensive tes t s  of the sflur  dioxide leaching niethod were mde i n  the 
pilot  plant a t  Boulder c i ty  on ore from the Three Kids deposit i n  Nevada. 
This ore is similar t o  Artillery Peak ore but of higher grade. Kich 
trouble was experience due t o  certain interfering elements i n  the ore. 
These troubles were being reduced by-some changes i n  procedure but the plant 
was . . .  Bhut down before the new procedure wa2 fully tested. 

. . . . 

It i s  possible that the relative content of the interfering elemnts 
can be greatly reduced by flotation tr'+tmek't, .at. the sane time raisin@l 
the grade '3 the feed, t o  the leaching plant - and thereby reducing the cost 
per ton of manganese oxide sinter recovered in  the leaching plant. 

. . . . 

. . . . 

. . 



Dm&. feet 
From To Doomidion 

0 8 Red, xutbemd halt .  
8 17.5 Vedculu,  blue-- b...Lt. 

17.5 20 Rod sand and halt .  S d  filllw in c o o l i w  0) fraotums. 

36 55 V..iculu biealt, but 1.m ahettend. 
55 102 Dan.. b a s d t  greding u p v d  into r . s i cu lu  b a u l t .  
102 120 Vsaicu1.r basalt. -.~t COD 15 inchae. which i o  wn d m * .  
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' ~oolonic  lar - dislDad drill hole tb. B-2 

A r t i l l e r y  Peek Roject  303 

L o g p d  by Verd H. Johnson. Geologicd Survey 

D a d .  f..t 
 or m C e s c r i ~ t l ~ n  

b . ~ ;  timu teeomiq &re p m w  tonard the bottom. 
Red t o  r e d d i d  g r y  a.od.ton8 d N t a .  
wit. &.taw xith t-a of OM. 
V ~ J  pomw hrrd ore, rsembliq finely n s l c u l a r  

b a d t .  m s  mntslas mneumse oxides, whit. and 
bmvo .ds, and grit .  

Top 3 M a e  of wm mntain8 h i t o  f rammta  of M 
rmhlmn material (pmbcs?) up t o  s l m  of m m  h m . l a ,  
d a l a w  portion or oLy. R d n d e r  i s  of *am 
pbJaioal ehancter  M 167 ta 170 n. 

Hard, prnua ore; mmlgulese oddel  and unde. 
S m  as a b n  but mnt.fnlng a- l a p n  with more WE. 
0.7 ft. of hard om; 0.9 fi. of s i l t y  a m 3  dth d l  blrba 

of -mew; and 0.L f t .  o t  hard om. 
B- &atone eontdninp i r r e g u l a r 4  distributed 

msngmew oddas i n  m e n u  l w r a .  
same M a b n  hut a t ra t inca t ion  alieht.4 better. Si l ica  

content higher, indicated by cherty l w r s .  
Svll b.nd of high*& -mess rqmatmnted by 2 inches 

of c o n  which A m  irrid.rcent hematite mrt ieles .  
R.ufr&r is cherty tJ candy, lor-grsd. in. 

Dark to bkck m n g d f e m w  0palis.d o r  cherty sudstons. 
Crack. filled d t h  bentonitic red c l y .  HMgmae 
content is ooneentrated i n  mall mdulea of m a r 4  
pare -.raw  odd.^. 

Ogallud d ohsrty tuff and v o l e d e  sandatom. This i s  
the nain tuff horiwn mker .  Tha tu f f  i a  a t  the top 
of the CON, probably 195 to 197 it. Innr portion i m  
buff-colmd &.tom w i t h  2 inches of lpagww o n  
a t  the bottam. 

we.lrlJ -anU.row, bedded h a t o n e  and ai l ts .  
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Gsoloaic loa - dt.D0nd MU hole No. 0-2 

Astillezy P0e.k Roj.ct 3 3  
Walodc l o r  - di-sd d r i l l  hole lo. B-3 (cont.1 

losged by Yard H. Johnson. OaalogWd Sur~ey 

D h h .  feet  D & h .  feet  
h TO D O 8 C r i 9 t i O I L  P- TO D ~ ~ C T ~ D ~ ~ O C I  

30 va.icular, gry b.salt. 
50 Danae, gray b u a l t .  Occasional Lysrs of porn8 an la red  

to  give bedded WwuMce. 
82  ana as; gray halt;' 
100 bat; roddish ud m.iculu i n  uppr  portion, to  d m .  

and g r w  with purple t i n t  in lanr portion. 
125 FusDls nrw halt. 

. . 
150 min-hided, bunn, pink 8d. toW d t h  c 4  p*.. 
155 Core fmr l m a r  mrtion mnsi8ts of o d . e d  d kaolin- 

Ted . d . t o l a ;  lanr portion; pink.c1y .nd-gouge: 
160 U p p r  w o n ,  pinkid mmdatone; csnter portion, 

. . agdfemus  m.nd.tcw md a i l t ;  lnrar portion. 
hard o n  tna. 

165 soft, euthy,  n a n g d f e m s  cadstone. 
167.5 Con mnaiata of 2 inchem hard on i n  aandetow; 1 iwh 

p d c - w ,  white tuff; d 1.5 inches saudstone with 
l a p r e  of mla t i ra ly  pun m8ngumse ofidno. 

170 Uppr 1 it. condata of lhita puploel lonr portJon is 
r h i t e  pmlca-tdf d t h  o n 4  trace8 of r a g u ~ e e ~ u d  
.axe b m  "inlet. of m i l t .  

175 Fmou. m a n c r u s e - b a s h  o d s t a n s  with o c u a i o n d  
clay-p&a. 

- 
180 1.5 ft. of hard, aurdy om;. 1 ft. buff-cobsod ailto; 

2.5 it. bedded. ooame s u d s  and s i l t *  d t h  vawim - - 
.aOmt. of m&-s. oddn.. 

185 Uppsr 1/2 of r e e o n n d  c m  i 8  . .agMer oYidea in 
OW- o m d ~ t o w  containing psbblea of pumice, 1/8 
to  3/4 inch; 1-r 1/2 of c o n  I. Imr-gmlo, gry 
to buff msrdstons. 

1% M e d ,  black t o  buff .andatorma. Blrck portiom ~ s a  
coum.r a d  mrs pomw, buff podlorn a m  l i l t y  
md thia-b.dd.d. 

195 2.5 It. hard, porous, #a&, black o n .  2.5 It. of 
thin b d a  of black MWI8torm d buff eilts.  

200 Burf-colod, p r i t ty  aurdstow xith isngenifemw 
1y.r. which may mntl in w rmch .s 12 prwt I.agMas*. 
E o t h t e d  arsngs, 1 to 3 p m m t  Mng.nsae. 

a 5  l o m n .  

205 210 Couss, pornus, dark a d a t o n e  ldth interbedded a i l t y  
1y.n. Although the c 4  i s  6 m a l l  portion of the 
c o n  moomnd, it probably repmmnts 60 proant  
o r  nore of the b d n  i n  t h i s  sons. 

210 a5 No oom. 
215 217.5 0.1 it. of dark, unganifsroua, ~ n d s t o n s  com. 
217.5 u0 lo m m  
220 225 Umr 1/2 of c o n  i e  WVJJ mawnnese om, lanr  1/2 of . . 

c o n  is  srra. but of lo& grid.. 
225 230 Upper 1/3 of m r s  cant.ins mw.nsao in a gr8yi.h 

whib und.tona. lanr 2/3 of m n  ie Inr-rrr.d. 
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Gsoloaic loa - dt.D0nd MU hole No. 0-2 

Astillezy P0e.k Roj.ct 3 3  
Walodc l o r  - di-sd d r i l l  hole lo. B-3 (cont.1 

losged by Yard H. Johnson. OaalogWd Sur~ey 

D h h .  feet  D & h .  feet  
h TO D O 8 C r i 9 t i O I L  P- TO D ~ ~ C T ~ D ~ ~ O C I  

30 va.icular, gry b.salt. 
50 Danae, gray b u a l t .  Occasional Lysrs of porn8 an la red  

to  give bedded WwuMce. 
82  ana as; gray halt;' 
100 bat; roddish ud m.iculu i n  uppr  portion, to  d m .  

and g r w  with purple t i n t  in lanr portion. 
125 FusDls nrw halt. 

. . 
150 min-hided, bunn, pink 8d. toW d t h  c 4  p*.. 
155 Core fmr l m a r  mrtion mnsi8ts of o d . e d  d kaolin- 

Ted . d . t o l a ;  lanr portion; pink.c1y .nd-gouge: 
160 U p p r  w o n ,  pinkid mmdatone; csnter portion, 

. . agdfemus  m.nd.tcw md a i l t ;  lnrar portion. 
hard o n  tna. 

165 soft, euthy,  n a n g d f e m s  cadstone. 
167.5 Con mnaiata of 2 inchem hard on i n  aandetow; 1 iwh 

p d c - w ,  white tuff; d 1.5 inches saudstone with 
l a p r e  of mla t i ra ly  pun m8ngumse ofidno. 

170 Uppr 1 it. condata of lhita puploel lonr portJon is 
r h i t e  pmlca-tdf d t h  o n 4  trace8 of r a g u ~ e e ~ u d  
.axe b m  "inlet. of m i l t .  

175 Fmou. m a n c r u s e - b a s h  o d s t a n s  with o c u a i o n d  
clay-p&a. 

- 
180 1.5 ft. of hard, aurdy om;. 1 ft. buff-cobsod ailto; 

2.5 it. bedded. ooame s u d s  and s i l t *  d t h  vawim - - 
.aOmt. of m&-s. oddn.. 

185 Uppsr 1/2 of r e e o n n d  c m  i 8  . .agMer oYidea in 
OW- o m d ~ t o w  containing psbblea of pumice, 1/8 
to  3/4 inch; 1-r 1/2 of c o n  I. Imr-gmlo, gry 
to buff msrdstons. 

1% M e d ,  black t o  buff .andatorma. Blrck portiom ~ s a  
coum.r a d  mrs pomw, buff podlorn a m  l i l t y  
md thia-b.dd.d. 

195 2.5 It. hard, porous, #a&, black o n .  2.5 It. of 
thin b d a  of black MWI8torm d buff eilts.  

200 Burf-colod, p r i t ty  aurdstow xith isngenifemw 
1y.r. which may mntl in w rmch .s 12 prwt I.agMas*. 
E o t h t e d  arsngs, 1 to 3 p m m t  Mng.nsae. 

a 5  l o m n .  

205 210 Couss, pornus, dark a d a t o n e  ldth interbedded a i l t y  
1y.n. Although the c 4  i s  6 m a l l  portion of the 
c o n  moomnd, it probably repmmnts 60 proant  
o r  nore of the b d n  i n  t h i s  sons. 

210 a5 No oom. 
215 217.5 0.1 it. of dark, unganifsroua, ~ n d s t o n s  com. 
217.5 u0 lo m m  
220 225 Umr 1/2 of c o n  i e  WVJJ mawnnese om, lanr  1/2 of . . 

c o n  is  srra. but of lo& grid.. 
225 230 Upper 1/3 of m r s  cant.ins mw.nsao in a gr8yi.h 

whib und.tona. lanr 2/3 of m n  ie Inr-rrr.d. 



Gsololcic lo= - diamond d r i l l  hole No. 8-4 

A s t i U e q  Peak Rojsc t  303 

h l o g i c  log - di-nd d r i l l  hole No. 8-5 

Artillery Fwk Rojsot  3 4  

Loged by Vard H. Johnson, Qeologleal Survey b g g a d  by Yard H. Johnson. Geolosicel Survey 

Depth, feet  Depth. feat  
F m  To D e s ~ r i d i o n  P m Dsscrlr4ition 

0 
28 
40 
60 
62 
80 

120 

136 
156 

la 
164 
165.5 
164.5 
168.5 

171.5 
176.5 
185 
lea 
190 

195 
2M: 
205 

210 

215 
220 
225 

230 

235 

240 

245 
260 
265 

Weathend basalt and jolnt-filling m d a .  
Dame, gray halt. 
Old n a t h s n d  aurfsee a t  40 ft. lying on vesicular b a s a t .  
Werthemd none. 
Veaiculu, gray basalt with s d - f i l l e d  cavities. 
Dense, gray basalt. 
Weathered, denas to  vesicular, nddish gray basalt with 

n d  clay. i n  eavitias. 
sm* row, no c0l.S. 
Corn Conaiats of 1 it. hard om; 0.5 it. bmwn a i l t  with 

--se; &nd 1 it. of hard, dark ore. 
Hud, black o n  i n  porn- aandatone. 
Yo c o n ,  p o s ~ i b l s  fissure in hard on. 
H u d ,  denlre ore i n  .fits d t h  narrow stringera of *bite tuff.  
H u d  ore i n  aandstona. Kmganeae axides in l v g e  mdulea. 
W h i t *  tuff ( l a i n  h e r ) ,  with 3 inches of gray bn,m 

mmiatone a t  bottom. 
Weakly manganifsrnua adston.. 
h - g r a d e  q a n i f s m u a  sandstone. 
Gray, cherty, spottad sandstone, a l i g h t 4  manganifemw. 
Bsdded eandetonc d t h  layers of buff and gray m a t o n e  

and layers of mngansea oxides. 
1 Pt. buff sandstom vith manganese o d d a a .  and 4 It. of 

gray samlstcna. 
200 Coarse and Pim, pornus, black &stone, -anifernus. 
205 Im-grade ore i n  wPt, crumbly &stone. 
210 l igh t  bmm,  cherty a d a t o n e  i n  middle portion; u p p r  

and lower portions s h m  l o o a s 4  w n t s d ,  plmk aandatone. 
215 2 it. of pink clays; 2 it. pink a i l t ~  d clays; and 1 ft. 

s l i & t l r  mamantfsmus Mndstono. 
220 m&ani?emus sandatone. 
225 Bmun amdatone and s i l t a  w i t h  a few thin 4 e r s  of W. 
2Y) Thin-bsddsd.bmm to  red c l w s  aad sandp a i l t a  with 3 

th in  somi of mwanens. - - 
235 Uppr portion, red, bantonitia claya; l w e r  portion ia  

~ a n i h m u a  emdstonea. 
240 Uppr portion, manganifemua sandstones; lnar portion, 

reddish clays md silts. 
245 Well-tedded,reddish clays, a i l t a ,  and eandstonea, with om 

6-inch zone containing 1 to  3 p r c w t  msngansse. 
260 Pink aandatonas and a i l t s  with ecattemd mngawas oxidas. 
265 W, ricaceous sandstones and d l ta toma,  f d n t  bdding. 
270 W &stom with a i l ty  layers. 

mat. 
Dame, g w  W t .  
Vedculu,  grss  W t .  

in  -aru"e. 
Hole dr i l l ed  in side or f i l l e d  fiacturs. W.ll8 uw h u d ,  

pol-ow o n .  Pi.aurs f i l l ing  i s  &nw, s i l t y  &tons 
with nrdulea of -mew &&a. 

nard ore. 
Uppr portion i. hl&mado o n  in gray sand. Veinlet4 

of p s w h  us pmdmnt. I n r r  portion i a  
o p a l i d ,  *bite tuff. This is the l a in  m b r ,  
judgin(l W the ch.nct.rr of the opal ipd f r w t e  
from the m n .  It i s  tha only dense, op.ll%od tuff 
in the c o n  m c o n n d  f m m  UI1s hole. 

b a t 4  hud o r .  tm Of gry t o  w, . m ( l d h r o W  
a d - . t c n e .  Bod&. of botry0id.l opml *om 
o b a n d  in crack.. S.mndu~ w h l a n e  in . . 
"mot.. 

,5 Stagle c o n  fr-nt s h a s  g w ,  mnganiferow a d a t o m .  
Porn- g r q  u d ~ t o n s  r i t h  mangarmas. 

D.* a r v  ;&.tow with mum... 
110 ~ n :  - 

1 inch of c o n  a t  top .ban buff-colond aandatolw with 
p d c .  fmgmmte. R d n d s r  is pomw, 8w smudatona. 

No mre. B i t  uvld i n  hole them hand-rotated. 
Bsntonitic, red c l q  with g o w  a p p u m c e ,  h r  

portion thin-tedded. 



1 ft. of mft, wt pink uni.tclu. -r i a  
00.poned of thin-beddrnd, pink &aha ,  a i l ta .  and 
uno ..nd.ton.. 

Fink ailt. .nd ah.l.8. 
Fink silts d t h  wry l i t t l e  appoumc. of bedding. 
Fink, a i l t y  c l a p .  
Knk silt. d ..lld.toru. with rrll lyar of *hito 

ur l ,  which d i e m a c a d  ~ i g o m w l y  i n  HCl. 
Fink silt.. 
m core. 
Bantoonitif, red clay. with manganese etainn. 
As abon Mt w i t h  m e n d  1- and 2-inoh u n g M U a m w  
bed.. 

B.d Olay. d U l  1.11l p r t i c 1 e s  of mragmee dd.. 
di.Wmiluted thmogh thm. 

Bad silts d c l w  d t h  . a n g d f * r o w  soma a t  324 
md 325 n. PO-r i n  1 ineh thick d latter i m  
atout 3 inohon thick. 

lo c o n .  Slvdgs indicates d silt. d d. 
Rep1.c.d & m u d  M t  with toothod M t  d impmwd 

c o n  n u n e r y .  Mmgdfemua,  n d  h h n i t i c  c 4 a .  
Pro. 616.5 to w.5 n., manpaw.. .cant d matt).; 
421.5 to 425 it., manganese content ccm0mtrat.d in 
richer %oms. Pr.gmonta1 mudition of the  c o n  

detailed logging with dsf lni te  t h i c h s ~  
of bed.. 

h core. 
Bedded clay. and ad.. Top foot is lox-grad. 

mugan.... Ianr 2 It. Eontaina higher g R d .  
-mess. B o t h  is barren. 

Unceunted -do d t h  .oms !mnganass atains. 1 ft. 
rad clay. 

Uncmmted am& .nd silts. 

b ~ s d  by Ysrd I(. Johnson. Oeologfcd Surve? 

vosieolu. p-47 bat. 
Dona*, g r q  W t .  
V e d o d u ,  g w  bwalt cappd b7 a 1-it. mmriaoeow lqw. 
DOM-, g r q  b ~ a t .  
ve.im2l.r hat. 
R d c ~ u a ,  white t o  bmff s o i l  d p a  g r a n l .  
Pink mdatoas ,  d Q h t u  -df.mw. 
Porous, pink undrntolu, .or of  lmioh hlu tucturs aindlar 
to w. 

Fink l i l t s ,  p - e  in to  earthy, Ugh-pad. ore. 
U p p r  p r t i o n ,  n d  aandmton. d t h  -anem; midme portion, 

mangudf*mw, kaoliniwd p d c e ;  lonr p r t i o n .  ~ f t ,  
whit., o p l i m d  tuff ,  nearly W n .  

bddiah b h o k  uniston., a l i g h t 4  mmgazdf~mus. 
Pornma, dark bran, poor4  aorted 8andstolu. 
Corn Ir-ts are nry porous, dark bmrm. - d f e m w  

a.nd.tOM. 
c o n  f-as ahow . a n g d a m w ,  pink sandatolu. 
h m ,  pink a i l t s  and a d a t o n e s .  Sm&tom i a  poor4  

aosbd. 
Baddd, pink undstclu  with .anganifemus b a s .  
tlppr portion, u n g d r e r o u s  und.tcne; middle portion, 

b a m n ,  pill* smd.tclu; lnnr  portion. silt* w i t h  
trwn of manganese. 

Corm ah- 2 inohem of silts d unda u .ba; 2 inch*. 
p r o w ,  e u t h y  to sandy o n ;  1 f t .  mangdf.mlu, blrc* 

PI& ..ndatow d t h  th in  c 4  bda. 
mi"-beddd, pink unda tons ,  lilts, and s o w  c 4 s .  



2 
U1 
60 
89 

lll 
U 5  
125 
128 
us 
137 
UO 
150 

155 
160 
165 
170 
175 
180 
185 
190 
195 
ZQ1 

205 

Po 

215 

220 

2U, 
2 9  

8.rd o n  in amdabm. 
Op.Y.sd tuff  md - a w l  oxides. 
Hard on. 
~ . n i f . r n " e  .~~ d O W U d  tuff. 
Iwg.ldf.rnW .urdatow ritb cb.rtr 0-2. 
Bud, Qertr, d h m w  eandatow with .LUO, blm 

arws ued. and rdr& at.. 

. - -  
c-nt .nd -,ma.. 

18 loehsa o f  mn@Uemw ..ad. .od ailtw; 9 incbea pLIl 
and n d  w d e  urd a i l t e ;  6 inchw mnpnihmtu uwbbw; 
27 incba pdalr uad.tone. 



Oaoloaic loa - dl-nd d r i l l  hola No. 8-8 

A r t i l l m J  P.& Fmj.ct 303 

92 95 
95 100 

100 105 
lo5 l lo  
no l l 5  
l l 5  120 
UO 125 

Callchs and ne iou la r  b a u l t .  
D0n.m. blue gray buult. 
Fink, *its, and black aplldstonea. 
Plnk and cream-colored d l t s ,  with huff a t  100 ft. 
1 n. or pdnk sacdatom and C ft. hard "1g.11oee ore. 
B m  a i l t a  end candotone. 
Hard om. P d c a  fragmmta a t  113 ft. 
Bmun mWlgdf0rnW ai l ta .  
Uppr portion, bmun ilaoganifernue s i l t s ;  d d d l e  portion, 

hard, black ore; In..= portion, mixed manguus. 0rid.e 
d rhi t s ,  o p l l r s d  tuff.  

H a r d  o n  tdth p d c a  fr-nta. 
Hud, black and b m m  slmd&tozm with pudca. 
Hard ore. 
) ( .ngdhmur #andatone. 
hn@dhmua, black Hndatdne with pumice fra@eata. 
M a  i n  the miloving nqwnoe; black sandatow, buff und-  
atom, dark b m m  s d s t o n e  and tuff,  end dark b m  
.&ns. 

1 ft. hard, b m m  sand.tow; end d u k - m b n d ,  m ~ l g u r i i -  
smua a d a t o m .  

H u d  ore. 
Uppr  h a ,  dark bmm, m ~ l g d f w o w  sMdatoM; lmr  
w, hard, bmn ,andstone. 

6 inch*. of black md white, m~lguuae-beuiag &atow; 6 
inoheb black sar&tons with ilaog.nsa0; 24 inches pi& 
..nd.tom vlth m"ga..s atailla; 3 inoh08 white tuf t ;  
9 inches buff a.od.tan.; end U inches black aandetolu. 

Yhit. surd.tona vl th 1i.s c m n t .  
Fink a i l t a  md shslea. 3 inch MI. 8t . ind wm a t  207 ft. 
Pink d l t a .  shales. and &.ton#. with 1 f t .  of w h i t .  --- 

tuff a t  &it. ' ~ h i t .  &=a fr-ta a t  a f t .  

md g r i t  h 108 to  llift.  
1% UO n o a t 4  o u t ,  bottom foot n & 4  . . n g d h m u s .  Op.l a t  

uo n. 
l&O 151.5 t&&.Rifimua o d e t o n e ;  *buad.nt pbblaa of pde. ;  4 

inch. of opal a t  111 ft. Sand g d n a  M up to 1/16 
inch d i d . =  .ad a a n e a e  oce- .D c a m t  b t n m  
E d M ,  end U Coating on @nu. 

151.5 175 ht4 tan, o b r q  mat*, occasional mud g r r i w  up to 
1/16 inoh diamtsr: nW nns.niferouq @M 
pbblos U s  aboro occur thrnughout. A t  175 ft. 
la l - i n h  c o n  of d u e  (op.UwdO) rock, but zm 
tuff  e t ruc tun  i n  it. 

175 l60 Yowm. 



k l o z i c  lop. - dimcud d r i l l  hale No. 8-12 

Art i l low Peak P m  jsct 303 

by VUd H. Johnaon. Oeologlcal Surrey 

b l o b  loa - dl-& dr i l l  hole No. 8-12 

Art i l lery  Pee& Pmject 303 

Logged by Charles b t .  Oso:o~icsl 9ur.w 

Vsacular b w a l t  to 18 n., underlain by d m r a .  -basalt. 
h m u a  Malt with hematito ataina. 
Conglomsrbtic smdstona (rad, -, d yellow). 
Bright red d l t s  grading dowmard into g r w  bmm sandatone. 

W c s  f r w n t s  occur a t  100 it. CrOas bedding a t  99 it. 
l igh t  buff a ~ d s t o n e  c-sad of wloanic nand. Between 

l l 0  and 1ll It. i s  a 3:inch piece of fe ln i t i c  rhyolite 
with f l a t  sides suggesting a mall dike o r  angular baulder. 

Pea g r a d  congl-rate r i t h  Ragmsnts of quarts and p d c s .  
3 ft.  of buff pink sandstone with pmioe; 2 ft. gray, mottled 

a d s t a n a  d t h  m c e .  
Pea g n m l  conglormrate. 
Buff-oolcrod milts wlth -mess oxides. 
4 ft. of mmg.niferoua, gray congloarste; 1 It. dark, 

~~ ~~ ~ 

Uppr p r t i o n ,  g;ay hrom amdrtala; lower p r t i o a ,  
uogloihrous, s i l t y  d s t a a e .  

No cam. . . . . . - . . 
Brmn blwk,  m.q.nif.mu *andmton*. 
No eon. 
U-r pr t ion ,  r n u r i h r o u a  & i s t o m  and tuff; l m r  

portion, o p l l s a d  tuff.  
Sinzl. d.C. of omlised tuff .  

81 88 Co&o.arata .nd aandston.; 
88 92.5 No mrs. (Sludge .ssay. 0.7 p rcen t  anganaas). 
92.5 106 ~ ~ f a m u s  a d a t o n e :  o d c .  osbblsa a t  101 i t .  . ~ .  - ~~- ~ ~~~ ~ 

106 106.5 G?. ?op 4 inches &;lifem&. 
106.5 l l 8  bmsanifemlu s i l t ;  top foot WW manguriferous; 

pumice pbblea st lL4 ead U 7  It.; 0p.l a t  U9 ft.; 
a f n  1-inch partings of g r i t ty  on. 

U 8  138 hmganihrow a d s t o n e  and ai l ta .  O p a l  -in a t  132 n.; P ~ C e  pbbl.. .t 137 rt. 
1% U3 No cam. 
143 163 Sandy bed., n & l y  mnnganifsmus; clean, hard q u r t s i t e  

( s i l i ca  cemented 7 )  a t  158 it. Top 5 foot n w  f h -  
gralmd;pumicr pbhlms a t  tap. 

163 168 No corn. 
168 173 Weak4 mang.nii.mw, fins-grdned cudatam, friable. 
173 183 No m n .  



Gsologic  lo^ - diamond d r i l l  hole NO. B-ll, 

Artillery Po& project 303 

Lowed by Oha+les Hunt. Geological Survay 

Davth. feat  
Prom To Dtlacription 

0 126 Eaaalt. 
126 166 Red .andstone. 
164 176 No con .  
116 183 Top half of core a*, red, mak4 and a p t t i l y  

-mlfsrou=; bottom half i a  ahalsy. 
183  204 Hansaniferous sandstone. Top 2 it. v s & 4  mangMifsmtu 

md o m i s s d ;  4 inchen of barren, red sandatone a t  202 
and 2171 it. A few thin (1/4 inch), barren partings are  . 
m8tl.y fine-grained. 

2o4 206 H m - g r b d ,  red amddtone, -t4 barren. 
206 219 H.aplllifemlu 8andatoa. 1 ft. of barren. o m l i ~ e d .  red 

h d s ;  fim-greined bid8 fmm 213 to  2% h. 
219 220 Dense, d t e  h d  with black cqota l s ,  probably tuff.  
220 250 &nmnifemw. .ands k d s :  flm-mdned h d e  containinn 

p&w p b b h  f&m 230.to 235-ft.; m a t 4  barnn, 
- 

n d  sandstone a t  240 t o  241 ft.; thin, opPllwd band. 
and thin. marly barren k d s  an c-n. 

Ceolodc  lo^ - diamond drill hole No. 5 1 2  
Dmth. feet 
Fmm To D e a c r i ~ t i w  

0 133 W t .  
133 144 Red conglomrats. 
l44 u 5  Whit. t"lf. 
145 155 No core. 
155 185 Weakly manganifsmus ailt, cnnb4. pmbab4 mntainiog c l y .  
185 190 We&4 mangdfsrom red clay, a l i g h t 4  gritty; gray cLy 

st 189 t o  1m n. 

. - 
225 236 Hangdfemua sandatone. 
2 6  250 Host4 buren, red smdatons. Contlina a few wakly 

o u y l d h m u s  l w e n  1 to 2 it. thick. 
250 270 Weakly . . n g d h m w  u n d o  and a l l t s .  

Ds&h. f n t  
Pmm To Descrivtion 

0 
106 

l l o  

115 
120 
l25 
l40 

l45 
170 
175 

190 
195 

nw, 
2oj 
210 
215 

220 

225 

230 

hal t .  
k ft. of buff undotone d allt d t h  thin (3 inches of . 
corn) 1qy.r o f  a c e ,  aecondw mmg.nsso oxides, opal, 
d sand. 

Upwr portion, buff em& and s i l t e ;  lornr  portion. 
pbbly  a d e t o n e  d t b  ulmaic &atom cont.iniog 
biOtit.3 a t  US it. 

Volcanic oarsirtone bm&r mlor). 



Ceoloaic loa - di-nd drill hole No. 8-18 

Artillery Peak Project 303 

L o a d  by Charlaa Hunt. Gaologiod Survey 

in& of  Lrrm sandatone a t  184 ft.. 
Barn", fina-grairud, rsd sanddom. 
m-n, 8ra). @t. 
Whits tuff i n  2 beds ssr.3rat.d br 4 inche. of pink eand- 

none. 
pr.ctictUy bursn, fine-gralnsd, pink sandstom. 
h m h a t o d ,  flns- uld uwrss-grained, plnk sandstone, a s t l g  
barren but w&b -urifmmus f r o m  260 to 278 ft.. 

004 6 inohm of  cbns. -G@, in prt, white; my rsprsaent 
tuff tad, but e h d  stmcture nur mt viaiblo. 

m a t 4  3 & v  ad nay flw-grainad, md a d a t o m ,  
pr.cticall, barran. 



Ceoloaic loa - di-nd drill hole No. 8-18 

Artillery Peak Project 303 

L o a d  by Charlaa Hunt. Gaologiod Survey 

in& of  Lrrm sandatone a t  184 ft.. 
Barn", fina-grairud, rsd sanddom. 
m-n, 8ra). @t. 
Whits tuff i n  2 beds ssr.3rat.d br 4 inche. of pink eand- 

none. 
pr.ctictUy bursn, fine-gralnsd, pink sandstom. 
h m h a t o d ,  flns- uld uwrss-grained, plnk sandstone, a s t l g  
barren but w&b -urifmmus f r o m  260 to 278 ft.. 

004 6 inohm of  cbns. -G@, in prt, white; my rsprsaent 
tuff tad, but e h d  stmcture nur mt viaiblo. 

m a t 4  3 & v  ad nay flw-grainad, md a d a t o m ,  
pr.cticall, barran. 



I a w d  by 6 4 .  Y. Webbr W. A. H w ~  Co. 

lo& by 8.4). I. W.bb.r U. A. H.nru (a. 

0 10 Calich.. 
10 U 3  V e d c h  ha l t  with ~ o a s i o d  pokets  of w1cuIic r e .  
U 3  195 Co&omnte, a t  top, gr- downward t o  larger 

p b b l s s  ( T a p l .  B u  00-rats). 
195 196 bbhriUor6ts ( m l i t i c  a l & a t i o n  of tuff). 
1% 22+2 A-ceow tuff,  Font& am cals.n.oum q g n g e t e s .  
220 230 Light gray, f i m -  t o  m o d i w r r i ~ d  .andstone. 
230 235 9andmtm.e xith tuff parting.. 
235 237 Arkomin .andstom, m n g d h m w .  
237 238 B u r m  wd.h. 
238 252 W.nif.rOus &tom dth o w t .  putiogs. 
252 259 S d a t a n a .  
259 270 S . n d s h ,  ~ngu'fernu 
270 280 B u n n  Mlldmtone. 
280 288 &sic sandaton.. 

7 .  - m 305 s&&. D.Dth. feat 
305 350 l n o l ~  tuff, m w  e d e m w .  Prom To Deaerivtion 
350 355 Slodatom. 
355 375 Wf r i t h  ..ndstom p a ~ t h g a .  0 20 S w f a ~ .  nntl.. 

20 136 Basalt, a l t e m a t i w  n a i c u h r  .nd d.nw. 
136 W Alul.cww tvlf.  dth thin. liw m i m a .  



A. I. 4275 

O.oLonic log - dl-& Mll hol. Uo. DH-8 

ArtFUsw Peak deposit 

Lagged by Benj. N. Wabbsr Y. A. H.IIY b. 

Pnctumd b u a l t  d t h  c l l iche seam d csmont. 
v e e i c u l u  basalt. 
Denee welt. 
Sd.tOn..  
In terdated  boda of tuff and o p l i t s .  
M i ,  aomlarg. m l c d c  glass h u d a ;  m a n e a s  s t r i w d  
in P u t .  



D o o b ~ i e  lop: - diamond d r i l l  hole No. DH-lo 

A r t i l l a q  Ps& deposit , 

Loggad b7 Benj. N. Webber M. A. Harris. Co. 

Devth. feat  
Fmm To Dssorivtian 

0 60 Veaisular basalt. Practically no ealiehe on surface. 
M) 67 Flne-grained, calcareous sandstone. 
67 68 Bad limeatone and black sFUea. 
68 72 Sandatone. 
72 77 Gray. arsnaceoua tuff.  with considorable mica. 
77 89 Dray. pomua, arkosie san&tone. 
89 92 lknganifemue, arkosic sandstone. 
92 93 0 p f i t e .  
93 1 0  Hanganifemus. arkosic &stone. 

lo1 ll2 Sd.tons. manaanitemun. 
~3 155 tray, por& s k n t o n e ;  manganese temr  decrsaaing da.mmrd. 
155 163 Variegated a e b n t s ,  quarts sand end limstons, manganeaa 

stained. 
160 215 Tuif with mangan.8. partzngo, occasional aandstone byera. 

HangWsmus tuff.  
WP, barn" to  weakly manganitemua. 

250 266 Hanganitemus tuff.  
. 

266 275 Barren t d f .  

Diamnd d r i l l  hole Uo. DH-11 

o n ~asdt, no surface umtle .  
n 88 White, f r iable  sandstone, wmp~asd m a t 4  of grains of 

volcanic glann. 
88 95 Conglomrate of omall  pebblss of volcanic g1.s~. 
95 lcx, *renac.oua tuit. 

100 l l 0  Hanganifemw arkosic randatom. 
l l 0  135 We- -anifemu* to  m8ngene.e-stained arkodc 

sandstone. 
135 l40 Amnaceow tuft. 
1l.o 1@3 E r r s t i c a l l ~  tuffacsoua aandstone, coarse and pomua i n  part. 

2207 

Geologic log - diemnd d r i l l  hob No. DH-12 

Artillery Rak depoeit 

logged by Benj. N. Webber n. A. H- Co. 

Depth; feet  
Fmm To Dsacridion 

21 Vesicular baaalt. 
78 Dense basalt. 

115 Vesicular, b- baaalt. 
127 Clean, m i t e ,  friable smdatone x i th  conglomerate bsda. 
1% Tuftacaoua ssn&tone with  limy partings 
135 Soft l i n a m t o ~ .  
137 Tuifacaow mndstone. 
140 Hangansas-atainsd, tuffaceou. oonglolprate. 
146 Conglonsrats of rolc& glasa pbblen. 
150 Sandy tuff with occasional pebbles of mlcanic glans 
1% We- mnguriferous arkosie sandatone. 
160 Darltrifiad opalits. 
162 Friable, mangamss-stained, s i l t y  sandstone. 
182 Weakly manganifaroua, arkoaic mandatons, generally 

p m u a  and s o d a t  friable. 
207 Hangmsse-ataimd, friable, arkw3ic sandatona. 
212 Barren, f r iable  a d s t o n e .  
215 Hanganeaa-stained sandatone. 
218 Conglmmte aandatona. 
221 Soft, friable, mulgmese-atrinsd a d s t o n e .  



R. 1. 4275 

Geolo~ic lo# - diamond d r i l l  hole No. DH-12 

Artillery Peak d e p a i t  

Logged by Bmj. N. Eiebber W. A. H e n n a  Ca. 

DoD+.h. fas t  
From To Daacrintion 

0 14 Y o l o d o  ash and .and. 
14 19 malt, alte-tinn denme and waicular. 

150 152 Cours-grained sandstone. 
152 155 P i n e 4  lmlnated, l igh t  g n ~  tuff.  
155 160 Tulfacsow &tone 
160 178 Had, ailicaoua, nm@nifemw .rkoae. 
178 l8l D d t r i n e d  op.Ute. 
181 205 Arlmaic a d a t o n e ,  --as-stained t o  weakly mangssifsrous. 
205 206 M.mganif.mua rundstons. 
206 W Sandatom with traces of -Mea.. 
W a 6  Barnn awlstorm. 

D i w n d  drlll hole Uo. DH-21 

Siltstone. Light colored, indurated silt. 
Arkoaic s.nd#tons. 
Arkaslo sandatone, rsM,y mngmiferous. 

k l o a i c   lo^ - d i w n d  drill hole No. DH-22 

Artillery Peak deposit 

Logged by Bonj. U. Webbr )i. A. H u l n a  Co. 

Dedh, f r e t  
PIom 70 

0 180 B u r l t .  
180 3 5  Soh ,  poorly cemented ooaglowrets. Pebble8 of granite, 

m i a s ,  quartsite, l a t i t s 4  halt ,  d m l o d c  m.. 
315 320 Cordowratio g r i t ,  gr.d.8 in to  tuff.c.ouu. sudstom. 
32-3 325 Cowl-rate, a l l  pbhlss.  
325 330 Cor@-rar.t ic..ndtona. 
330 W G r i t .  
342 345 Ashy ssndstone, mq, s m l l  fragment. of volcanio g l u a .  
345 350 Ashy a d s t o n s ,  w e r k l y  manganihrous. 
350 360 Abhy s.ad8tone, @,us fr.gmanta alto* to bentonite. 
360 365 Red, mmQ 0 4 .  
365 375 Cowlo.mnte. 
375 388 Soh ,  f r iable  sandstone. 



R. 1. 4275 

Ooologic log - d i w n d  ml hole No. DH-24 - 
Artillery Peak d e ~ s i t  

Logged B Bonj. N. Webbar M. A. H- Co. 

Dedh, feet  
From To Descridion ' 

0 7 Calicha and b a d t  boulders. 

W U.2 Congl-rate. 
I.& 152 Ashy sandstone. 
1 %  155 Banrtic h s t o n s .  

161 166 ~a@lotmrate sandstons. 
166 170 Arkosic aandatona, weakly menganifemus. 
170 231 Vsw rsd. cowlomeratic. f r i ab le  material: i n  oart a m & .  . . 
231 291 ~rsdomit&tly-friable, A d  aandstone wlth mme p r t i n g d  

of tuffacaaus mstsrial. Veinlets of bar i te  and calcite. 
(Nay be pre-amas red beds.) 

Diamond dr i l l  hole No. DH-22 

Depth, feet  
F m  TO Descriotion 

0 75 BWalt. 
75 96 Conglolrrate. 
96 la Hard, gray surdstone; occlaional manganese stains. 

1Ob 210 Conglomerate, 'oonglomratic g r i t ,  and sandstone. A t  l29 
feat  the conglomarate facie8 change from gray to red. 

2l0 235 Sandstone, weakly -lurifaroua. 
235 265 Fine, f r iable  nand or siltatone; barren. 

Di-nd d r i l l  hole No. DH-26 

Depth, feet 
From To Deacriptlon 

0 81 Basalt. 
81 l U  Conelomrate. 

lu, us san& gr i t .  
129 137 cougioiemte g r i t .  
137 U5 Sandstone, vsakly manganifsrow. 
U 5  150 Comlonsratic sandstone. 
150 1% l4ai-e conglomerate; aom conglomeratic randstone8, 
190 195 Soft, f r iable  sandatone. 
195 uX, Conploaratie smdstone. 
uX, 255 Sandy d l t s  and clays. 

Caolocic lo= - di-nd d r i l l  hole No. D H q  

Artillery Peak d e p s i t  

Laegsd by Banj. U. Wsbbar li. A. H- CO. 

Baaalt. 
A d w  sandstone. 
Con&Omerato and conglomsrati~ aandstone. 
Hard, g r i t t y  sandstone, cemented i n  part by opal. 
Light, f r iable  sandrtons vith a f m  pebbles. 
Soft mndstone, veaklr mawanifemus. . - 
Barren sandatok. 
Sandstone, wePkly nanganiferoua. 
Nulganiferous rrkose. 
Soft sandstone o r  annaccous t u f f ,  voalrlv and errat ical lv  

- d i e m u s .  
190 195 Conglomerate aandstone. 
195 210 Soft, -eneao-stained andatone of m l c d c  glass s ~ d .  
240 275 Soft, manganese-stained sandstone of volcluric &aaa smd. 

Diamond mi l1  hole No. w-88 

112 160 Coaras-grained comglomratic s.nd.tons and oonglo.ants. 
160 165 Hard, g n y  &tom. 
165 210 Sandy clay and argillac.oua 8Md containing f a r  pbblaa. 
240 2JA Arkosic sandstone, n.lrlJ mngadforou~. 
2JA 264 Arkoaic wdatonc;  in part lunganen atrined. 
260 270 Sandstone mhl.y composed of grain. of volcanic & s r i  

i n  part mengahse i t s imd.  
- 

270 295 Sandatone M above, but f iner  grained and b a m n  of 
naugU1e.e etain. 



Assay log -diamond d r i l l  hole No. B-2 

Artillery Peak Pmject 303 
Aasw ice  - diamond e c  No. B-1 

Artillery Peak Pmject 302 
Location: On Haggie No. 9 claim, 330' 5. and 115' E. of N.W. comer. 
Altitude of collar: 2.412 feet Dsoth: 248 feet  
Started: 12/3/40 

location: On Maggie No. 7 claim, 640' N. and 80' W. of S.E. tomar. 
- Altitude of collar: 2,433 fee t  Depth: 576 fee t  

Started: 12/3/40 Finished: 12/31/40 

- 
L 
idj. 
iYB. 

.0.4 

.3.4 
0.35 
-0.9 
4.U 
4.6 
5.0 
2.2 
1.2 
3.1 
1.8 
1.9 

2.3 
1.8 

1.0 
1.45 

Sludge 

8,380 

5,960 
5,247 
3,898 
5,950 
4,000 
5,780 
5,234 

763 

980 
1,386 

1.644 
3,m 

3,755 
7,123 

From 
0 

12.3 
30 
88.5 
92.5 

103 
129 
160 
161 
lb8 
170 
175 
180 
185 
1% 
195 
203 
205 
210 
215 
220 
225 
230 
235 
240 
245 

A oaaing coupling m a  l a s t  i n  the bottom of the hole just befon  
intersecting the ore. The coupling could not be fished out. Covpllng 
end core were cut a t  the same tim, resulting i n  poor ccre recovery. 

Y 
Weighted ~ l u d g e  anrage. Material d r i l l ed  varied frnn 0.3 t o  0.8 
p r c e n t  mangmmaa. - 



R. I. 4275 

Assw log - diamond d r i l l  hole No. 8-3 

Art i l lery Peak Project 303 

Location: On hie No. 16 claim, 210' S. m o  55' E. of N.W. mrner 
Altitude of collar: 2,458 I s a t  Depth: 250 feet  
Started: 1/9/W Finished: 1/P/41 

Core and sludge not mighed i n  waste. 

2207 

- * 
Adj. 
am. - 

0.5 
.5 
.4 
.8 
.5 
.8 

1.6 
4.34 
2.9 
1.8 
2.2 . 
2.0 
2.4 
3.8 
2.2 
1.3 
1.2 
1.4 
1.1 
1.9 
3.5 
2.0 
1.1 

-5 
.8 
- 

- 33 - 

Assay lo= - diamnd drill hole No. 

Artillery Peek Project 303 

Location: On l w i e  No. 9 claim, 7251 S. and 40' W. of N.E. corner 
Altitude of wllar: 2.439 fee t  Depth: 270 fee t  
Started: 22/17/40 Finished: 1/7/41 

From - 
0 

16 
40 

l l o  
121 
136 
151 
156.5 
160.3 
165.3 
166.5 
171.5 
176.5 
1S1.5 
185 
190 
195 
XO ' 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 - 

w 
16 
40 

l l o  
la 
136 
1 %  
156.5 
160.3 
165.3 
16615 
171.5 
176.5 
181.5 
185 
190 
195 
XXI 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 

Pct. 

Core 

6.9 
3.8 
3.2 
8.3 
2.0 
1.3 
2.2 
2.1 
2.6 
3.3 
2.8 

-2 
1.0 

.8 

.7 
6.3 
3.8 

.9 

mang! 

81% 

5.0 
6.5 
3.4 
4.5 
2.2 
1.3 
2.0 
1.9 
2.0 
3.1 
1.2 

.6 
1.4 
1.3 
1.7 
1.2 
2.0 
2.6 
1.0 
1.4 
1.8 
1.4 

.7 

.I+ 



A. I. 4275 

A s w  loa - diamond driLl hole No. B-2 

Ar t i l l en  Peak Roject 303 

location: Ga Wggie No. U Claim, ZL5' 9. and W' B, of N.W. comer. 
Ntitud* of mUu: 2,480 feet Depth: 528 feet 
Started: l/U/41 Pini.hm3: 2/3/41 

5 
24 
4.: 
lo.: 
2 
9 
63 
18 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
15 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

E 
&! 

0 
0 

€2 
59 
50 
33 
68 
3 

LOO 
26 
16 
X) 
17 
21 
16 
1 
0 
16 
0 
0 
0 
U 
0 
0 
0 
72 

? 
40 
22 
62 
62 
52 
52 
lL 
lL 
24 
24 

- .. 
141. 
a n .  - 

7.4 
9.82 
h.4 
8.1 
4.6 
5.65 
3.4 
2.8 
2.0 
1.3 

1.1 

.3 

.9 
1.5 
.8 
.4 
-5 
.5 
-5 
.5 
.6 
.3 
.4 
.5 
.4 
.5 
-5 
.2 

- 
PCt. - 
Con - 

1.5 
1.6 
3.6 
1.3 

1.5 
2.9 

1.3 
1.0 
.4 

.5 

.5 

-4 - 



Assw loa - di-d drFU hole No. B-2 

lirtilllrq Peak Ro ject 303 

looation: 775' S. md 3001 E. f m m  N.W. cornor of aection 32. 
b l t i t o d o  of coUar: 2,488 foot Depth: 250 feat 
started: 2/1/42 ~inished: 2/1O/W 

Loeation: On &&a No. 12 claim, 7601 S. and 301 E. of N.W. corner. 
Altitude of collar: 2,471 h e t .  Depth: 250 feet 
S M d :  1/22/41 Finish.& Z/l/W 

Con - 

1,243 
602 
233 

1,039 
MO 
595 
452 
402 

46 

86 

25 
299 
99 

650 
9% 

1.136 
L,216 

830 
5fJ7 

2,764 
1.274 - 

0 
2 

48 
60 
89 
lll 
115 
120 
125 
130 
135 
lho 
u5 
150 
155 
160 
165 
170 
175 
180 
u 5  
190 
195 
200 
205 
210 
215 
220 
225 
230 
240 
- 



R. I. 4275 

! Aenw lop. - dlannnd d r i l l  hole No. B-8 

Artillen Peak Pmject 303 

Location: 390' S.,670' E. fmm N. W. corner of eection 32. 
Altitude of m l l a r :  2,514 feet  Depth: 250 feat 

1 S t h d :  2/5/41 Flnished: 2/ l l /U 
i 

0 10 10 
10 n 81 
91 95 4 
95 lcx) 5 

100 105 5 
105 1lo 5 
l l o  115 5 
l l 5  120 5 
120 125 5 
125 130 5 

5 
135 U.0 
140 145 5 
145 150 5 
1% 155 5 
155 163 5 
160 165 5 
165 170 5 
170 175 5 
175 160 5 
180 185 5 
185 190 5 
190 195 5 
195 2w 5 
ZM) 205 5 
X15 215 10 

10 215 225 
225 235 
235 245 10 

250 5 

Aeaay lop. - diamnd d r i l l  hole No. B-11 

Artillerg Peak Pmject 303 

beation: On Maggis No. 22 claim, 520' S. and 160' E. of U.W. corner. 
Altitude of collar: 2,584 feet  Depth: 180 feet  
Started: 3/27/41 Finiahad: 4/1/41 



R. I. 4275 

Aasw lo= - diamond MU hole No. B-U 

Artillery Peak Pm ject 303 

location: On I(.ggie No. 15 clatm, 665' S. and 225' E. of U.W. oornsr. 
Altitude of collar: 2,531, feet Depth: 261 f..t 
Started: 2/13/42 Finished: 2/22/41 

- a 
Adj. 
am. 

5.6 
5.7 
3.61 
2.6 
3.5 
3.27 
3.1 
2.2 
2.3 
3.2 
2.85 
2.3 
2.6 
2.8 
3.6 
3.0 
3.02 
1.5 
1.4 
2.0 
.6 
1.1 
1.l4 
1.1 

.7 

.6 
1.28 

A r t i l l e r y  Peak Pmjsct 303 

location: On h&?le No. l4 claim. 400' N. 4nd 260' W. of S.E. corner 
e of collar: 2,534 feet 

gt#: 3/10/4l 
D m p t h :  183 feet 

Piniahed: 3/17/41 

- 
Adj. 
am. 



Asaqy log - diamond dril l  hole No. 6-12 

Arti l lery Peek R o j s c t  303 

. Asaw 1 0 ~  -diamond drill hole No. 8-lh 

Artillery Peak Project 303 

Location: On Y-gia No. 9 claim, 190' N. and lbdl E. o f  3.W. corner 
Altitude of collar: 2,416 Past 
s t h a :  3/16/41 

Location: Cn MBggie No. 16 claim, ll0' N. and 290' E. of  S.W. comer. 
Altitude of collar: 2,451 f e e t  Depth: 270 hot ' 
Started: 2/21/W Finished: 3/8/4& 

Depth: 250 feet 
Finished: 3/26/41 

- 
Adj. 
am. - 

0.5 
.3 
.8 

3.25 
1.78 
1.57 
2.5 
3.09 
3.85 
a m  
2.0 
1.3 
1.7 
2.8 
1.4 
2.4 

- 
Pot. - 
Core - 
60 
87 
75 
89 
66 
17 
0 
18 

80 
60 
64 
93 
117 
102 
83 
106 
l l2  
19 
16 
97 
108 
- 

- 
>tal 
E F k  

140 
185 
170 

287 
46 

119 
86 
124 
ffl 
68 
94 
87 
62 
95 
105 
88 
- 

- 
PC - 

Core - 

0.6 

1.0 
2.7 
3.6 
2.1 
1.9 
3.0 
2.3 
4.9 
3.9 
1.9 
1.1 
1.7 
2.5 
1.3 
2.8 
- 

:ora 
62 
32 
45 
69 
50 
76 
63 
58 
0 
0 
76 
66 
67 
9 
9 
52 

20 

18 
30 
51 
36 
54 
18 
61 
69 
50 
69 
ffl 
87 
50 
48 
W, 
- 



R .  I. 4275 - 
Aanw lop. - diam~nd d r i l l  hole NO. 8-17 

ArtiUaw Peak Project 303 

LacatSon: On i(.ggio Uo. 13 cldm, 860' N. and 250' W. of S.E. corner. 
Altitude of collar: 2,490 fee t  Depth: 240 fee t  
S t u t a d :  2/ll/41 Finished: 2/22/41 

* 
TO - 

' W 
105 
l l o  
l l 5  
116.5 
120 
125 
1% 
135 
l40 
u 5  
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
P O  
215 
220 
225 
230 
235 
240 - 

- 
bet - 
03 

2 
5 
5 
l.! 
3.: 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 - 

Pct. 
Con 

74 
0 
l4 
27 
0 
2 
8 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 

24 
15 
5 
0 

24 
0 
2 
2 
9 

10 
19 
8 

10 - 

- 
o t a l  
empls 

38 
5 
9 
'0 

ll8 
89 
87 
78 
82 
76 
58 
72 
66 
68 
26 
0 
8 

91 
L w +  
88 
82 
90 
81 
97 
77 

LO3 
70 
57 
61 - 

Assw  lo^ - dtamDnd d r i l l  hole No. B-18 

Artillery Peak Pmjsct  303 

Location: On I(.ggia No. 7-A claim, 500' S. end 125' E. of N.W. corner. 
Altitude of collar: 2,441 isst Depth: 310 f a s t  
Startedi 2/24/41 Fininhad: 3/12/41 

3 
Core - 

25 

470 
75 

231 

609 
690 
431 
32-2 
621 
515 
575 
121 
259 
511 
628 
605 
520 
130 

333 

gramD 
Sludge 

3,408 
6,062 
5 ,u3  
6,705 
6,957 
6,256 
6,218 
6,175 
5,988 
6,392 
4,824 
5,@5 
5,470 
4,596 
5,075 
4,170 
3,887 
4,524 
3,418 
2 , w  
1,177 
2,159 
2,256 
1,478 
2,167 
2,485 

- 

- 
Pet. - 
Cora - 
86 
83 
85 
88 

100 
10 
2 
0 
2 
4 
0 
5 
4 

12 
4 
L 
0 

32 
36 
23 
17 
33 
n 
30 
7 

10 
27 
33 
32 
27 
7 
6 

18 
L 
4 
0 - 

Inr grade material, s p l i t  of aaPpls retained l o r  asaw. 

- a 
Adj. 
a n .  - 

2.2 
7.9 - 
5.2 
3.58 
2.0 
2.9 
1.97 
2.0 
2.04 
2.9 
3.5 
3.3 
2.67 
2.84 
3.01 
1.5 
1.63 
1.0 

.9 

.2 

.1 

.98 
1.2 

.3 

.3 

.4 
1.4 
1.6 
1.2 

.6 
L 



Aosw log - diamond d r i l l  hole No. DH-3 

M. A. Haruur co. 

Ar t i l l e ry  P e e  deposit 

Location: On W g i e  No. 1 2  claim. 5l7' 5 .  and 20' W. of N.W. comer. 
aectfon 32. 

Altituda of collar: 2.493 feet 
Started; 10/8/36 

- 
PC - 

Core - 
14.20 

9.84 
-7.55 
16.90 
ll .57 
2 2 4  

3.47 

4.88 

Assw log - diamond d r i l l  hole No. DH-!+ 

M. A. Hanna Co. 

Art i l l e ry  Peak dspoait 

location: 1,350' S. and 1,820' E. of N.W. corner, Section 32. 
Depth: 406 fea t  Altitude of collar: 2,547 fee t  Depth: 375 fee t  

Finished: ll/4/36 Started: ll/4/36 Finished: ll/28/36 

1/ 
Core and sludge analps8 combined by voltme calculation, k s e d  - 
on percentage of core n m r a r y .  (TNs method is  used i n  all 
Haruur Co. l a p . )  

2207 - 4 0 -  

Percent core 
recovery 

- 
PI 

core - 
1.97 

3.87 
2.33 
2.40 

.74 

2.10 
1.61. 

2.65 

2.02 

2.04 
6.85 
1.62 
2.36 
3.60 
3.60 

4.0 

4.0 

2.9 - 



< .  

* . . 

R. I. 4275 

.: . ,- 
A s s ~  log - diamond d r i l l  hole No. DH-6 

. , .. 
~,. . . M. A. H a r v ~ a  Co. 

Art i l l e ry  Peak d e p s i t  

:: , Itscation: ,1,2JdJ' S. Md 1,7801 W. of N.W. comer, section 32. 
Altitude of w1L.r: 2,423 f e e t  Depth: 288 feet  
Started: 12/29/36 Finished: 1/23/97 

. , 

Footage 1 Percent core 1 Percent n a ~ a n e s e  
Prom 1 To I Feet L recovers I Core I SludZe ICombinsd 

Assay loll - dicrmond d r i l l  hale No. DH-2 

M. A. Banna Co. 

Art i l lery Peak deposit 

Location: 980' S. and 1,060' W. of N.W. corner, awction 32. 
Altitude of collar: 2,436 feet Depta 233 f e e t  
Started: 1/21/37 Finished: 2/7/37 

Diarmnd d r i l l  hole No. DH-8 

kcat ion:  1,780' S. and 740' W. of N.W. corner, motion 32 
PLtitude of collar: 2,466 feet Depth: 257 f e e t  
Started: 2/9/37 Finiahodr 2/21/37 

5 1  8 
Barren 



Assar lop, - diamond d r i l l  hole No. DH-9 

M. A. H a ~ a  Co. 

Arti l lery Peak depoait 

Looation: 1,045' S. and 660' H. of N.W. corner, aection 32. 
Uti tude:  2,466 feet  Depth: 325 feet  
Started: 2/22/37 Finished: 3/13/37 

105 
l lo  
ll4 
115 
120 
125 
130 
135 
l40 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 

235 
240' 
Wt 
250 

265 - 

- 
Per - 

Core - 
1.25 
3.94 
7.98 
8.67 
1.0 
2.05 

-1.55 
2.47 
1.74 
1.82 
1.18 

2.8 

1.56 

5.32 
3.28 
1.56 
5.08 

- 

Be 
Combined 

Aoaar log - di-nd d r i l l  hole DH-10 

Art i l lery Peak daposit 

Location: 2951 S. and 1,420* B. of N. W. cornor, section 32 
Altitude of collar:  2,565 fee t  Depth: 275 feet 
Started: 3/13/37 Finished: 3/26/37 



A * w  lea - h a d  drill. hole D H - 4  

II. A. H.nrr. Co. 

As8.s  loa - diamnd dril l  hole DH-11 

M. A. Hums co. 

~rtillery m.lr dopoait 

Location:-5201 N. and 530' E. of N.W. corner, section 32. 
Altitud. of m l l u r  2,564 feet Depth: 180 feat 
Stuted: 3/7i/37 Finihnd: 4/9/37 . 

location: 4501 S. and 1.380' W. of N.W. m m u ,  rctimn 32. 
Altitude of m a r :  2,435 feet Depth: Zl6 fa i t  
Start.d: 4/27/37 Finihmd: 5/6/37 

1W 105 
105 110 
l l o  US 

125 UO 
W 135 
135 W 

Di.,,,ad drill hole no. DH-U 

Location: 9 1  N. end 860' W. of N.W. corner, section 32. 
Altitud. of oollar: 2,460 feet Depth: 221 f ~ t  
Startad: 4/9/37 Finished: 4/27/37 Location: On I(aggi. No. 6 olaim 

Altitude of m U u :  2,U9 feet 
St&d: 5/26/39 

Depth: 367 f-t 
Pi- 6/15/39 

Footwe I mrcea corn t Percent auumamss 
prom I m I Feet f la forerr  I Core I Sludaa I Combinad 

I 



Ass= lop - dl-nd d r i l l  hole DH-22 

M. A. Ham. co. 

Art i l lery Peak deposit 

Locution: On Maggie No. 7 4  claim. 
Altitude of w l l a r :  2,497 f a a t  Depth: 265 f e e t  
Stexted: 2/6/40 Finished: 2/24/40 

Diamnd d r i l l  hole No. DH-22 

Location: On Muroc claim. 
Altitude of w l l a r :  2,510 f e a t  Depth: 388 f a s t  

No asmy log available. 

Di-nd d r i l l  hole No. DH-21 

Assay lop. - di-nd d r i l l  hole No. DH-22 

H. A. Hanne co. 

A r t i l l e q  Peak deposit 

Location: On bundam between Momc No. 1 md No. 2. 
Altitude of w l l a r :  2,593 feet.  Depth: 291 fee t  
Started: 3/10/40 Nnished: 3/Y/40 

I Percent care Percent mamanwe 
I Feet I recoven Core I Sludge I Combined 

Location: 175' N. and 1601 W. of S.E. wrner  of Muroc No. 3. 
Altitude of collar: 2,581 feet  Depth: 265 f e e t  
Started: 3/22/40 Finished: 3/31/40 

FOOGWS I Percent core ( Percent cawanere 
Fmn I To I Feet L recoven 1 Corn I Sludaa I Combined 

Dl-nd d r i l l  hole No. DH-26 

7.91 0 166. 

Location: 60' due north of S.E. corner ilimsota No. 7 
Altitude of oollari 2,7% feet Depth: 255 fee t  
s tar tad:  4/1/40 Finished: 4/9/40 

7.94 

Foota~e  1 Percent core I Percent aannaneas 
Fmm I To I Feet 1 recovery I Core I Sludne I Combined 

I I I 

170 4 



Aasw log - diamond d r i l l  hole DH-27 

M. A. Hanna Co. 

Ar t i l l e ry  Peak deposit 

Location: 240' S. and 3001 E. of N. W. corner Maggie No. 14 
Altitude of collar: 2,551 fee t  
Started: 4/l0/40 

-- 
Depth: 275 f ee t  

Finished: 4/19/40 

- 
Feet - 

5 
5 
2 

2 

5 
5 
5 
5 
5 

1 
Core 

33.10 
30.65 

Diamond d r i l l  hole No. DH-28 

Location: 2001 S. and 1M)t  E. of N.W. corner Mamie No. 13 
Altitude of collar: 2,532 f ee t  Depth: 295 f ee t  
Started: 4/20/40 Finished: 4/9/40 

Footwe 1 Percent core 1 Percent -mesa 
From I To 1 Feet 1 recovem 1 Core I Sludge I Combined 

I I I I I 




